Sustainability of Kansas Newborn Screening Program
Executive Summary — February 2011

Kansas Newhgarn Screening Overview

Newborn screening (NBS) is a preventative public health program focusing on early detection and treatment for
congenital conditions that can cause mental and physical disabilities, including death. Currently, the Kansas NBS
program includes screening for 29 of the 30 core conditions recommended by the U.S. Department of Health and
Human Services. The program includes laboratory testing, repeat screens, short-term follow-up, treatment formula,
consultation services including diagnostic tests, and database maintenance. In Kansas, $2.2 million is spent each
year for the NBS program. This covers program costs for over 42,000 newborns plus an additional 2,100 {~ 5%)
necessary repeat screens. The Kansas NBS program is primarily funded through the Children’s initiative Fund
(approximately $2,1M) with supplemental funding from the Title V Block Grant, Medicaid and general funds,

NBS Financial Sustainability

Kansas is one of only 3 states in the nation (NY, PA, KS} that does not charge a fee for NBS. It should be noted that
both New York and Pennsylvania have legislative authority to charge a fee while Kansas does not. All other state NBS
programs have fees ranging up to $125 and many state programs supplement their fee-bused program with other
sources of funds. Supplemental funding sources include state general funds, 3" party insurance {private insurance
and Medicaid*), Title V Block Grant and direct fee-for service to families. This multi-tier funding approach serves to
defray the cost among various sources and provides iong-term sustainability for this essential program.

In addition, Kansas law does not currently require insurers doing business in the state to cover metabolic foods and
formulas that are medically necessary for treatment. This legislative authority exists in many states and serves to
significantly reduce the state’s expenditures for treatment and management. The amount budgeted from state
general funds in SFY 2010 for metabolic treatment products and diagnostic assistance was $362,480.

Future Sustainability Recommendations

An independent financial review of the Kansas NBS program was conducted by the National Newborn Screening and
Genetics Resource Center in December 2010. This comprehensive study provides a clear snapshot of the current
program and provides the basis for the following recommendations.
1) Seek legistative authority to establish a newborn screening fee in Kansas {($81.45 recommended);
2) Seek legislative authority to create mechanism for private insurance coverage for N8S fees and metabolic foods
and formulas;
3) Insure that full Medicaid reimbursement {including both state and federal matches) covers NBS fees and
metabolic foods and formulas;
4) tevee fees through the sale of {reimbursable} NBS specimen kits to the birth center. Note that subsequent
repeat screens would incur additional costs and curb the high rate of erroneous screens in the birth centers.
5) Additional recommendations related to outcome measurement and the development of an integrated data
management system were also included in this attached study.

Support for this proposal can be expected from the Newborn Screening Advisory Council, March of Dimes, Kansas
Maternal & Child Health Council, Kansas Blue Ribbon Panel on Infant Mortality, Perinatal Association of Kansas and the
Kansas Chapter of the American Academy of Pediatrics. Additional cost/benefit information to support Kansas NBS
return on investment can be provided by the March of Dimes.

Submitted by March of Dimes Greater Kansas Chapter

Diane M. Daldrup, State Director Program Services & Public Affairs
4400 College Boulevard, Suite 180

Overland Park, KS 66211

913.387.3608

ddaldrup@marchofdimes.com
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KANSAS NEWBORN SCREENING PROGRAM
FINANCIAL REVIEW AND CONSULTATION

Executive Summary

The following brief outline summarizes information in the report that follows. The
points noted here should not be taken out of context without viewing the supporting report.
Reference materials are included in the Appendices to aid the reader in achieving a fuller
understanding of some of the issues discussed, In order to better understand the broad concepts
of newborn screening (NBS) as a system that includes the public health program as one
component, attention should be paid to Appendix 3 [U. S, Newborn Screening System
Guidelines:  Statement of the Council of Regional Networks for Genetic Services (CORN}
Screening 1992;1:135-147.] and Appendix 4 [Executive Summary - Serving the Family from
Birth to the Medical Home: Newborn Screening a Blueprint for the Future. Pediatrics
2000;106(suppl 2):383-427].

s The current Kansas Newborn Screening Program (KNSP) includes screening for 29 of
the 30 conditions now recommended by the Secretary of the U.S. Department of Health
and Human Services. (Note: Severe Combined Immunodeficiency was added to the
recommended panel in 2010 and pilot programs are currently being initiated in some
states.)

o Current legislation allows for newborn screening (NBS) of “all infants born in the state™
by the Kansas Department of Health and Environment (KDHE).

¢ The NBS program in Kansas and 3 other jurisdictions currently do not recover screening
expenses through a fee. All other state NBS programs have fees ranging up to $125.

o Fee revenue that sustains the NBS system generally comes from 3" party payers (through
maternity benefits packages as opposed to direct fee for service billing), including
Medicaid, and no newborns are denied screening because of inability to pay.

o Kansas law provides for state payment for treatment/management of conditions identified
through NBS on a sliding scale based on income.

e Kansas law does not currently require insurers doing business in the State to cover
metabolic foods and formulas that are medically necessary for treatment of metabolic
conditions identified through NBS. Such legislation exists in many other Slates,
Legislation of this type might reduce the State’s expenditures for treatment/management.

e Screening services are currently offered 5 days a week despite the fact that expanded
testing now includes several disorders that may have dire consequences within the first
few days of life. A 6-day work week and adjusted holiday schedules are needed to meet
detection and treatment norms for these conditions.

e A courier system that efficiently reaches specimen submitters would likely improve
transit times for specimens from collection to testing. A system previously existed for
other public health laboratory functions, primarily for county health departments, and it
did not reach most NBS submitters.

+ NBS data management is currently handled using multiple computer systems with data
entered and transferred manually. An integrated data management system is needed to
improve efficiency and decrease the chance of human errors in data management and
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tracking, and to manage the legislatively required case registry.

Long-term outcome information is not currently available to demonstrate the
effectiveness of the current Kansas NBS program. Any future data system should have
the ability to monitor long-term outcome indicators currently being developed nationally
as a means of program evaluation and improvement.

Data system integration with vital records is urgently needed for quality control measures
to ensure that all Kansas newborns are receiving timely newborn screens. Integration
with other systems (newborn hearing screening, immunizations, etc.) is also
recommended.

A NBS fee would provide a stable mechanism for sustainable funding, particularly since
current funding comes primarily from Children’s Initiative Funds (CIF), Medicaid, Title
V Block Grant and general revenue.

A fee would most efficiently be levied on NBS specimen collection kits at the time of
ordering, and the amount should be sufficient to adequately cover system expenses as
determined by the KDHE. Since only a single collection form would exist in a specimen
collection kit, all specimens, including any additional NBS specimens subsequently
collected on the same patient, would incur a fee. If a laboratory or shipping error resulted
in the additional specimen collection, a refund or credit would be necessary.

Based on current cxpenses and assuming similar expenditures annually, a fee of
approximately $72.59 would be necessary; however, in order to overcome program
inefficiencies in data management, program evaluation and education, a fee of at least
$81.45 should be initiated (see table on next page for costing details).

I"ee amounts should be reviewed annually and adjusted as appropriate with concurrence
of the NBS Advisory Committee and the Approval of the Secretary of KDHE.

No newborn should be denied screening due to fee payment issues.

Full Medicaid reimbursement (including both the federal and state matches) should be
integral to any fee discussions.

Medicaid funds currently dispersed to the laboratory are essential for its daily operation
and fee disbursements should be carefully developed so that these funds are appropriately
replaced.

All funds generated by a fee-based system should be utilized for NBS system expenses
first.




Estimated Costs for Fee Implementation

Current Program Costs

Enhanced Program Costs

Item Comment Cost Comment Cost
Staff - Salaries and Benefits 9 lab FTEs = $563,146 $820,628 $820,628
1 data entry FTE = $35,000
4 non-lab FTEs = §222,532
Communications Postage, phone, ete. 24,643 24,643
Freight and Express 2,453  Courier {(~$64,500) 66,953
Printing and advertising 12,577 12,577
Rents Clinic sites; Facilities Mgt. 76,688 76,688
Repair and services 66,462 06,462
Travel 16,730 16,730
Fees — other services Laboratory tests 33,403 33,403
FFees — professional services Clinic condracts 139,182 139,182
Other contractual 318 Computer Suppoit 150,318
Food for human consumption 1,350 1,350
Motor vehicle supplies 411 411
Office supplies 10,868 10,868
Professional supplies Medical needs; lab reagenis 1,164,910 1,164,910
Capital outlay Laboratory 146,899 146,899
Other supplies 1,951 1,951
*Billing Specialist Laboratory kit fee recovery 41,654 Lab kit fee recovery 41,654
Education Specialist Educational training 45,000
Laboratory Speciatist Weekend duties 45,000
Operating total 2,561,177 2,865,995
Estimated indirects 25%** 0.25 x $2,241,693 = 560,423 0.25 x $2,546,511= 636,628
Total program cost $3,121,600 $3,502,623
Cost per newborn (43,000 births) *** $72.59 $81.45

*One FTE needed to handle fee issues
##Fees — Professional services and capital equipment are excluded from indirect calculations,
***This report uses 43,000 as the approximate number of births. The latest NCHS data available are for 2008 and list
KS as 42,568, The fees per newborn may vary slightly based on birth numbers and should be adjusted appropriately by

the end user of this report.

Underlined items are not currently a part of the program.




Report
General Logistics

On December 13-14, 2010, a Newborn Screening Financial Review Team
(Review Team) (brief resumes in Appendix 1) met with selected staff members of the
newborn screening program of the Kansas Department of Health and Environment
(KDHE) to review program finances and make related recommendations. This review
service was provided by the National Newborn Screening and Genetics Resource Center
(NNSGRC) through a cooperative agreement with the Genetic Services Branch of the
Maternal and Child Health Bureau (MCHB), Health Resources and Services
Administration (HRSA). This review was at the requesi and invitation of Marc Shiff,
MPA, CPM, Director, Special Health Care Needs/NBS, Bureau for Children, Youth and
Families. Also present via telephone was Gary Hoffman, special consultant to the KDHE
on NS financial issues.

Logistics Details

An intensive 1% day interview session was held with selected KDHE staft
members including: Linda Kenney (Bureau of Children, Youth and Families), Marc Shiff
(Children and Youth with Special Health Care Needs), Linda Williams and Jamey
Kendall (Newborn Screening — Follow-up), Stacey Sandstrom (Laboratory — Chemistry
Supervisor), and Colleen Peterson (Laboratory — Newborn Screening Supervisor).
Additional information was contributed by Liz Abbey (Sound Beginnings Program
Coordinator), Eleanor Buffington (Laboratory Fiscal Analyst), and Shelley Russell
(Hicks) (Fiscal).

All Review Team members had previously visited KDHE in 2005 as part of a
program review and so their primary need was review and updating to reacquaint them
with administration of the NBS program. Marc Shiff provided introductory comments
and Linda Kenney provided a historical review of legislation affecting NBS, including
in-depth information about funding. Additionally, she reviewed all NBS fiscally related
issues within the follow-up and treatment program, and provided an overview of issues
related to funding sources — primarily tobacco settlement funds [designated for
Children’s Initiative Funds (CIF)}, Title V, and Medicaid. Stacey Sandstrom provided
similar information for laboratory operations. Linda Williams, Colleen Peterson, and
Jamey Kendall answered technical question relating to their respective functions. As the
interview process proceeded, Liz Abbey was requested to review the operations of the
newborn hearing screening (NHS) program, particularly providing information relative to
Medicaid reimbursement and hospital charges. Because a significant portion of the
laboratory budget currently comes from Medicaid reimbursement for NBS and certain
other services, Eleanor Buffington provided necessary clarifications. Financial questions
about follow-up and treatment costs were answered by Shelley Russell.

The dedication of all staff associated with the screening program and their interest
in providing a fiscally sound, quality newborn screening program that meets the needs of
Kansas citizens was evident.




Newborn Screening Program Information

Newborn screening (NBS) is a preventive public health program focusing on
early detection and {reatment for congenital conditions that can cause mental and
physical disabilities, including death, NBS began with legislation requiring screening for
phenylketonuria (PKU) in 1965, It has expanded over the years until its current status as
defined in Kansas Statutes Annotated (KSA) §65-180 (see Appendix 2 for full text).
Since July 1, 2008, the education, screening, testing and follow-up NBS program has
included the 29 conditions {(including hearing screening) recommended by the Secretary
of Health and Human Services prior to 2010. Additionally, the enabling legislation
requires maintenance of “a registry of cases including information of importance for the
purposes of follow-up services™ and the provision of “necessary treatment products for
diagnosed cases” limited to “appropriations available therefor.” ‘Treatment services are
provided by the state only after certain financial considerations have been met as defined
in the statute. An Advisory Council appointed by the Secretary of lealth and
Environment advises the KDHE on the rules and regulations governing the program. The
KDHE is tasked with periodically reviewing the program for efficacy and cost
effectiveness, and to determine adjustments that may be needed in order to maximize
program oulcome.

There are approximately 43,000 births annually (42,568 in 2008 reported by the
National Center for Health Statistics — latest figures available) in Kansas with a majority
occurring in 10 birthing facilities. The number of out-of-hospital births is not known.
Approximately 40% of all Kansas births qualify for Medicaid reimbursement. Over 90%
of all births are recorded via electronic birth certification. NBS record keeping occurs
through a combination of manual records and unlinked computer systems (one in
laboratory and one in follow-up) that are limited to the most basic program needs. A
comprehensive data system capable of managing patient and specimen information from
the initial hospital patient encounter through maintenance of long-term ouicome
indicators, including linkage to birth records and other child health programs, is not
available, primarily due to cost considerations. As a result, the program currently suffers
from less than optimal record management and future electronic healthcare efforts
targeting computerized medical information exchange will likely be impacted. Limited
electronic capabilities also appear to contribute to the slow reporting of laboratory quality
assurance data (o the national reporting system (data has not been reported for the years
2008-2010) and may be limiting internal quality assurance efforts. Additionally, limited
computer technology contributes to the fact that there is currently no efficient mechanism
for comparing births to specimens tested to ensure that all Kansas babies are being
screened. A NBS serial number is currently a part of the screening record of each
newborn and could be included in the official birth record as a simple means of record
linking. This linking concept has been favorably discussed internally, but there has been
no action taken yet to implement it.

There is cuirently no NBS fee in Kansas, making it one of four programs without
such a fee (NY, DC, PA, KS). It should be noted, however, that the programs in PA and
DC include fees charged to patients for screening tests by hospitals. No data exists in
Kansas regarding possible hospital charges for specimen collecting and administering the
NBS program. At the present time, Kansas NBS funding arises primarily from CIF with
some additional monies available from Medicaid, Title V Block Grant and general
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revenue, Medicaid funds are only available in the laboratory and currently do not support
any non-laboratory activities despite the fact that other activities comprise the newborn
screening program [e.g. administration, education (patient, provider, and policy maker),
follow-up, tracking, etc.]. In the case of newborn hearing screening (NHS), Medicaid
costs for testing are reimbursed to hospitals depending on the type of testing provided
(otoacoustic emission = $54.58,; auditory brainstem response = $44.67). No data were
available to the Review Team regarding total Medicaid expenditures for NHS.

KNSP Program Operations

The KNSP laboratory staff currently includes 9 personnel (2 Senior Laboratory
Scientists, 2 Laboratory Scientists, 2 Microbiologists, 1 Chemist, 2 Laboratory
Technicians, | Senior Administrative Specialist), exclusive of the data entry staff, who
are in a separate unit (approximately I FTE is used for this activity). Testing in the
laboratory occurs 5 days/week (40 hr. work week). The KNSP laboratory receives
approximately 50,000 specimens annually (the number of specimens is much greater than
the number of births because some pediatric practices routinely obtain a second specimen
at the first outpatient visit, intensive care units may submit multiple spccimens on the
same baby, repeat specimens may be required to confirm initial findings, and specimens
of unsatisfactory analytical quality may require recollection/testing). A state courier
service, which collected specimens for other laboratory programs (primarily serving
country health departments) previously transported approximately 10% of total
specimens, but was this service has been discontinued and essentially all specimens are
now conveyed by the U.S. Postal Service. Bar coded serial numbers on specimen
collection cards (kits) are linked to the birthing facilities receiving them as a means of
monitoring collection kit inventories. These serial numbers are included in the data
entered for each received specimen, and they enable automatic printing of facility mailing
information when returning results. Phone calls are made to submitters in order to
identify the newborn’s physician on all specimens arriving without this information.
Reports of laboratory results are provided to both the birthing facility and the physician
identified on the submission form. For primary care physicians with fax numbers on file,
reports are automatically faxed (approximately 60% are faxed). Most laboratory reports
are finalized and submitted within two days of specimen receipt. All residual blood
specimens are retained at -20°C for one month and then autoclaved and destroyed with
one exception - specimen cards that exhibited abnormal results are retained indefinitely.

The non-laboratory part of the KNSP (administration/follow-up) consists of 4
personnel (2 Public Service Executive I, 1 Administrative Specialist, 1 Administrative
Assistant). Several contracted medical consultants are available to the program to provide
follow-up (including treatment/management. All (in addition to others) serve as program
advisors. The administrative/follow-up stafl is responsible for tracking all suspect
screening resulls to ensure appropriate follow-up and confirmatory testing, These staff
members also undertake public and professional education, and other system-wide
administrative functions, including oversight of treatment/managenment protocols. As part
of program services, metabolic foods and formula, and treatment drugs for other
conditions, may be supplied to each patient on a sliding fee scale based on income
criteria.  While collection and cvaluation of long-term outcome data are essential to
evaluating and improving NBS, there are currently only limited efforts in this regard.
Because long-term outcome follow-up requires funding, it must be included in costing
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considerations.
KNSP Costs

As a part of this review, current cost information was supplied by both the
laboratory and non-laboratory arms of the KNSP. These data have been summarized in
Table 1. An additional employee identified as a “Billing specialist” has been listed as a
laboratory expense (a necessary expense for fee administration identified by the program
during the review). “Estimated indirect” expenses of 25% of direct costs (excludes
professional fees and capital equipment) have also been included to give a total cuirent
expenditure estimate of $3,121,650, or approximately $72.59 per newborn (assuming
43,000 births), should a fee be established in the current program configuration. This fee
assumes that professional fees, capital outlay, facilities management charges, etc. remain
fairly consistent each year.

Table 1. Current Costs for Fee Implementation (supplied by program)

Non-Laboratory Program Costs Laboratory Program Costs
Item Comment Cost Comment Cost
Staff - Salaries and Benefits 4 FTEs $222,532 9 FTEs = §563,146 $598,146
1 FTE (data entry pool) = $35,000

Communications Postage, phone, efc, 12,000 12,643

Freight and Express 500 1,953

Printing and advertising 3,000 9,577

Rents Clinic sites 3,000 Div, of Facilities Mgt. 73,688

Repair and services 500 65,962

Travel In-state = 3,000 12,381 Combined in-state and out-of-staic 4,349

Out-of-state = 9,381

Fees — other services Laboratory tests 33,153 250

Fees — professional services  Clinic contracts 137,874 1,308
Other contractual 318
Food for human consumption 1,350

Motor vehicle supplies 200 211

Oftice supplies 6,500 4,368

Professional supplies zl‘lcic;f;glgeeds, 1ne. 154,000 Laboratory reagents 1,010,910

Capital outlay 146,899
Other supplies 1.95¢

*Billing Specialist Additional staff for fee recovery 41,654

Operating total 589,259 Operating total 1,971,918

**Pstimated indirects 25% 0.25x $418,232 = 104,558 0.25x 81,823,461 = 455,865

Total  $693,817 $2,427,783

Total estimated expenditures for current program in fee configuration = $3,121,650 or $72.59 per newborn (43,000 births).

*One FTE needed to handle fee issues
*=[Fees — Professional services and capital equipment are excluded from indirect calculations.




The Review Team was asked to develop additional costing information for
program improvements that would result in a more efficient and effective Kansas NBS
program in today’s electronic environment. In particular, there were major concerns
raised during the interview process regarding the lack of a comprehensive computerized
system of data management and record keeping, including proper maintenance of a
statutorily required discase registry. Several commercial systems exist that might meet
the needs of the KNSP. In general, these systems begin with an electronic record at the
birthing facility and allow for patient information and specimen tracking through the
screening process (specimen collection, transport to the screening laboratory, laboratory
testing), short term follow-up to diagnosis, and long term follow-up through
treatment/management and beyond (so that program and patient accomplishments can be
evaluated). Additionally, an automated system should include 24 hour access to result
reports either through voice response or secure on line reporting. Capability for internal
linking to other related systems such as vital records should be available.

In order to obtain a system that best meets the needs of the program, multiple
vendors should be asked to explain their current operations in other states and countries.
From this information, the program will likely be able to generate a technical
specification to guide the bidding process. Quick estimates obtained at the time of the
Review Team visit seemed to indicate an initial outlay of approximately $500,000 with
recurring maintenance costs of approximately $70,000. Subsequent information obtained
by Review Team members suggests that annual costs of approximately $100,000-
$150,000 per year long-term would be an appropriate estimate to use in fee
considerations and would include amortized costing of both software and hardware,
likely for 5-7 years, in some combination with ongoing maintenance. Because there are
many ways in which to package a commercial system, it is difficult to estimate this cost,
but it will likely be in the range of $2.50- $3.00 per specimen per year.

Two other major program enhancement areas involve testing service and
education. Since many of the conditions now being screened as part of the KNSP involve
disorders that have severe mortality and/or morbidity within the first few days of life,
faster turnaround of results is essential, Two major influences on faster service involve
specimen transit and laboratory testing. In the former instance, a courier service that
reaches a large majority of the birthing centers is desirable. While a courier service for
other laboratory testing programs was previously in place, it apparently did not
efficiently reach the birthing facilities that submit NBS specimens. Careful attention to
program needs should be addressed in any courier contract, including Saturday/holiday
transport. The Review Team recommends an expansion of laboratory testing services
and related follow-up to include weekends and holidays. In order to provide screening
results within 5-7 days of birth for time critical disorders, a 6-day laboratory (and
subsequent follow-up) work week for a portion of the testing staff is necessary. On
special holidays, specimen transport may be problematic, but in no case should there be
more than 2 consecutive days of laboratory closure. While scheduling can be challenging
and staffing requirements may increase slightly, this type of testing service is needed
since time-critical screening already exists in the KNSP. We estimate that a courier cost
of approximately $1.25-$1.50 per patient would be required to meet the transit
requirement and an increase of approximately 1 FTE in the laboratory {approximately
$45,000 or $1.00 per newborn) would be required. Therefore, an increased cost of
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approximately $2.50 per newborn would be required to meet the overall service
enhancement.

Education (including consumers, healthcare providers, and policy makers) was
also considered to be an area of need and concern. Not only is it necessary {o provide
both pre-screening information about the program and the methodology for specimen
collection and result reporting, but it is also increasingly important to provide post-
screening information for physicians and family members about disorders that might
have been detected, possible services available, and outcome measures that should be
monitored. While residual NBS blood spots are not currently saved for research in
Kansas, there is increasing interest among consumer groups regarding the ultimate
disposition of their baby’s blood specimen. Other programs are finding that education
about disposition of residual dried blood spots requires increasing attention and the same
is likely true in Kansas :

Professional educational efforts can be combined with electronic quality
assurance monitoring to improve program efficiencies. For example monitoring
unsatisfactory/unacceptable specimen rates can identify submitters requiring additional
specimen collection education where rales are the highest. This in turn can significantly
reduce the number of babies requiring collection of a subsequent because of analytical
quality issues. Fewer specimen rejections can enhance support of the program by the
medical and consumer community. Proper attention to all of the educational nceds
identified will likely require the services of 1 additional FTE in the follow-up group at a
cost of approximately $45,000 annually or about $1 for each newborn screened,

Based on the calculations above, an additional charge of approximately $7 per
newborn would cover most costs associated with program improvement. As
treatment/management costs increase, it might be prudent to plan for some increase to
cover these costs. On this basis, a fee of approximately $82 would seem appropriate to
cover the program and the improvements noted above. While this fee was calculated on
the basis of 43,000 newborns, the usual number of specimens received would probably be
higher (based on previous history). Any extra funds would likely be useful for
replacement equipment or, perhaps, equipment for expansion. Of course, as national
standards of practice change and new conditions are added to the screening program, cost
adjustments will be necessary. Already it is anticipated that additional costs for adding
Severe Combined Immunodeficiency (SCID) screening would increase costs in the
neighborhood of $5 per newborn,

As noted in the AAP Task Force Report {[Pediatrics 2000;106(suppl 2):383-427}
~ see Executive Summary in Appendix 4}, it is strongly recommended that the entire
newborn screening sysiem be supported in such a manner that if a fee exists, it should
first pay for all newborn screening system expenses before it is absorbed into government
general revenues for other programs. Table 2 (p. 12) provides a listing of the fees
currently charged for newborn screening in all U.S. programs. The latest published
information is used even though it exists in different years for different items. A
comparison of fees in 2006 versus 2010 has been listed to show the tendency among
programs to increase fees as program expansion needs are realized.




Table 2. Newborn Screening Births, Percent Medicaid Births, and Screening Fees (L.atest
published data)

Births Percent Number
State {Ocourrence)|  Medicaid of Fee Current Fee Nofes
In 2008" buirths SCPECHS 172006 17201 1
(2003") required
Alabama 63459 45.5 i $139.33 312657 ‘Fweo sereens strongly recomepended.
Alaska 11,329 35.1 | $55.00 $75.60 Fee includes any repeats. Twe scresns recommended.
Arizona 100,089 30.5 2 $20.60 $70.00 Separate fee for each mandated specimen,
Arkansas 39502 5.7 | $14.83 $689.25
California 552,618 44.3 | $78.00 5102.75
Colorado 70,527 373 2 $53.25 $685.00 Fee inciudes 2 mandated specimens {2-part Jonn).
Connecticus 40,930 284 | $28.00 $56.00
Delaware 12,545 41.0 2 $64.00 $88.00 Fee includes 2 mandated specimens ard any repeats
District of Cojumbia 14,499 33.7 1 No Fee No Fes Hospitals pay screening lab. Distoict does not charge a fee.
Florida 23,652 49.6 | $15.00 $15.00
Gicorpia 147,799 50.0 1 No Fea $40.60
Hawaii 19,463 27.2 1 $47.00 $65.00
Idaho 24,676 39.7 | $23.00 $30.00 544 For double kits if screening occurs prior to 48 hrs.
HEnois 173410 39.9 1 $47.09 $50.00
Iardiana 89,345 41.2 i £62.50 $85.00 Inchudes $32.50 laboratory surcharge and all repeats.
lowa 40,281 251 i $56.00 $77.00 Feg includes any repeals.
Kansas 42,568 39.6 1 No Fee No Feg
Kentucky 56,621 43.7 1 $14.50 $53.50
Loussiana 63,073 58.7 1 $16.00 $30.00 Fee expected to increasc 1o $40.00 Tater in 2005,
Maine 13,500 47.0 1 $44.00 $110.00
Maryland 74,615 340 i §42.60 $42.00 Fee includes repeats; 2 screens stirongly recommended.
Massachusetts 77,543 29.5 | $54.75 $54.75
Michigan 120,172 35.5 | $65.72 $£87.03 Fee includes any repeats.
Minnesota 72,220 36.6 1 $61.00 £101.00
Mississippi 44,139 60.0 I $70.00 $70.00
Missourt 81,992 454 | $26.00 $65.00
Montana 12,551 5.0 1 $39.34 $81.70
Nebraska 27,082 39.6 | $30.75 $38.50
Nevada 19,192 210° 2 $60.00 $60.00 Fee includes 2 mandated specimens (2-part form).
New Hampshire 13,630 233 1 $18.00 571.00
Mew Jersey 109,703 242 | $71.00 $95.00
New Mexico 29,572 51.7¢ 2 $32.00 589.00 Fee includes 2 mandated specimens (2-par form),
New Yok 252,360 40.5 1 No Fee No Fee
MNonth Carelina 132,106 47.9 | $10.00 $19.00
North Dakesa 10,312 30.0 I $36.00 $60.00
Ohio 149,346 321 1 333.75 555.16
Olklahensa 53,120 49.5 1 375.59 $120.33 Fee includes hearing screening.
Orgpon 49,499 426 2 $54.00 $54.00 Fee includes 2 mandated specinens {2 -part form)
Pennsylvania 148,460 EJRY 1 No Fee No Fee Most hospitals charge a fee for expanded testing Fees vary
Rhade island 12,812 370 1 $58.00 $110.00
South Carelina 60,40§ 55.2 i $42.00 $68.51
South Daketa 12,631 36.0 1 $18.63 $60.00
Tennessee 90,885 46.2 1 $47.50 $75.00
Texus 412,127 47.6° 2 $19.50 34,60 Separate fee for each mandated specimen.
Utah 56,787 302 2 $31.00 $75.00 Fee includes 2 mandated specinens {2-part form).
Vermont 5957 +47.6 1 $33.30 $95.00
Virginia 104,990 27.6 1 $32.00 $53.00
Washington 50,318 45.6 i $6¢.90 $64.40 Fee includes repeats; 2 screens sirongly recommended.
West Virginia ALY 50.0 1 No Fee $45.00
Wisconsin 71,272 38.1 1 $65.60 $68.50 $30.00 Jaboratory surcharge inclided i fee.
Wyoming 7,444 46.0 i $45.00 $70.00

{a} Latest figures released by the Natienat Center for Health Statistics

fip:/itp.cde.gov/pub/Health_Statistics/NCHS/Datase1_Documentation BV S/natality/UserGuide2008.pdf (accessed Jan 2, 2011)
{b} Latest published statistics - fram Kaiser State Health Facts Online, htp:#www statehealihfacts.org/comparemaptable jsp?ind=223&cat=4 (accessed Jan. 2, 2011
{¢} 2003 Medicaid statistics unavailable so statistics are taken from http:#wwiw. statemaster.comuraphthea_as_per_of sta_bir-births-financed-medicaid-percent-siate

{accessed Jan. 2, 2011},




Fee Collection

Several models for fee collection exist, but the most popular is the sale of
newborn screening kits to birthing facilities and other specimen submitters, In this model,
all system costs are calculated using standard accounting procedures and the cost of
screening averaged across all births to calculate a screening kit charge. Kits are then sold
(usually through an ordering and shipping process based in the screening laboratory) to
specimen submitters. There are several methods for ensuring that the cost of the kits
covers all system expenses (including patients who cannot pay, repeat specimens,
ongoing testing improvement, future expansion, etc.) and that hospitals can recover
appropriate costs from Medicaid. The important points are to ensure that the system costs
are comprehensive and that Medicaid reimbursements for hospitals are appropriately
determined. Because some physicians or birthing centers may prefer to send additional
screening specimens on some patients and the number of such specimens is difficult to
predict, it is strongly suggested that a fee be assessed for any specimen tested, unless it is
the result of a laboratory or shipping error (in which case a refund or credit must be
given). Experience in other programs has shown this billing process to be efficient and to
assist in improving the quality of the specimens submitted (since poor quality specimens
would result in an additional charge unless there was a laboratory or shipping error).

The Review Team recognizes that NBS Medicaid cost recovery issues in Kansas
may be complex and, for KDHE laboratory services, may be linked to other funding
issues. Medicaid funds currently contracted to the laboratory are essential for its daily
operation and any fee and fee disbursement must be carefully developed so that these
funds are appropriately replaced. This will likely require a reevaluation more
comprehensive funding issues within the laboratory — complexitics beyond the scope of
this report, Laboratory fiscal information indicated a current annual Medicaid contractual
income of $322,654 based on the number of Medicaid patients served and program costs
(per contract with the Kansas Public Health Authority). The mix of state and federal
funds was unclear. No income from Medicaid was identified for the non-laboratory
pottion of the program. It was further noted that approximately 40% of Kansas births
qualify for Medicaid. Likewise it was noted that there are Medicaid payments made for
NHS, although a total amount of expenditure was not available. The state portion of the
Medicaid match for Kansas is understood to be approximately 40%. Thus, assuming a
current fee budget of $3,121,650 ($72.59 per newborn), Medicaid would presumably
expend (through fee payments) $1,248,660 (of which the federal portion would be
$749,196 and the state portion would be $499,464). For the optimized program
discussed, with a fee of $81.45 per newborn ($3,502,623 total budget), Medicaid
payments would be expected to be $1,401,049 (federal match = $840,629; state match =
$560,420).

In the vast majority of state NBS programs, birthing facilities pay for screening
kits as they are ordered and, in turn, recover their costs from insurers and Medicaid as
part of their newborn delivery charges (including any additional administration or
specimen collection fee). In the billing described here (sale of screening kits), Medicaid
reimbursement schedules to hospitals will need to be adjusted so that hospitals do not
incur unnecessary revenue loss. The KDHE will need to take a proactive role in assisting
hospital in recovering both Medicaid and other third party payments. Likewise, Medicaid
funds currently being accessed by the laboratory play an important role in overall
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laboratory operations, and their replacement with fee funds must be a consideration in
costing plans.

In order to ensure that program income is sufficient to cover all expenses, an
annual cost accounting review should be conducted and its results reported to the NBS
Advisory Committee and the Secretary of KDHE. If appropriate, fee adjustments should
be considered. Rather than continually seeking Legislative approval for fee adjustments,
program recommendations should be presented to the Advisory Committee for their
concurrence, and a final recommendation should be presented to the Secretary of KDHE
for approval and implementation. In cases where a new or improved process may require
additional funds for implement not covered by the existing fee (either for personnel,
equipment, reagents or any combination), then a temporary surcharge may be necessary.
Absent a process for funding new or improved testing, including expansion to other
disorders, it may be necessary to seek assistance from the Legislature.
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Appendix 1

Brief Resumes of Review Team Members
(Alphabetical Order)




ADDRESS

BRIEF RESUME

WILLIAM HARRY HANNON

4929 Duncans Lake Point
Buford, GA 30519
Email: whannon@bellsouth.net

EDUCATION

Georgia State University, B.S., 1965, Chemistry
University of Tennessee, Ph.D., 1972, Biochemistry
Qak Ridge National Laboratories, 1974, Post-Doctoral

PROFESSIONAL SOCIETY MEMBERSHIPS
Charter Member: International Society for Newborn Screening (ISNS) — 1987 - present;
Member of ISNS Executive Council {1999-2010); Vice-President (2002-2010)
Member of four other organizations.

PROFESSIONAL COMMITTEES

1991-present:
1991-present:

International Quality Assurance Working Group - ISNS
Newborn Screening and Genetics Comimitice ~Liaison
Association of Public Health Laboratories

2005 — present: Member of HHS Secretary’s ACHDNC, Subcommittee for Laboratory.
2010 — present: Member, Area Committee for Immunology and Ligand Assays

Clinical and Laboratory Standards Institute (CLSI)

Serves or served on 20+ other national and international committees for quality assurance,
and standards development committees for laboratory improvement, and 30+ organizing
committees for conferences and symposia.

EXPERIENCE
201 0—present:
1/5/2000 -

17212009
2007-2008
1982-2007

Consulting services for newborn screening activities with NNSGRC.
Management/Consultant [McKing Consulting Corporation, Atlanta, Georgia] 9/1/2010
Provided management consultations and program support for the daily
operation of the Newborn Screening and Molecular Biology Branch,

Division of Laboratory Sciences (DLS), CDC and to the Acting Branch
Chief/Division Director, DLS for both scientific and administrative activities,
Retired from Centers for Disease Control and Prevention with 40 years service.
Acting Branch Chief, Newborn Screening and Molecular Biology Branch, CDC,
Chief, Newborn Screening Branch, Division of Environmental Health
Laboratory Sciences, National Center for Environmental Health, Centers for
Disease Contro! and Prevention, Atlanta, Georgia 30341. Branch projects
involve operation of the National Quality Assurance Program for Newborn
Screening (NSQAP) for inborn errors of metabolism, sickle cell disorders

and other hemoglobinopathies, HIV antibody assays with dried-blood spots,
immunoassay and tandem mass spectrometry methods for fatty acid

oxidation disorders, amino acid disorders, organic acid disorders, and

assays for immune function disorders. NSQAP provides dried biood spot
proficiency testing and quality control materials, performance reports, and
technical consultations to 352 NBS laboratories in 53 countries.




PUBLICATIONS
Over 275 publications in scientific journals and proceedings with most of these concerning filter
paper tests and newborn screening issucs, e.g.,
Bload collection on filter paper for newborn screening programs. approved standard-fifth  edition.
Wayne {PA):CLSI; 2007 CLSI Document LA4-AS.
Using tandem mass spectromelry for metabolic disease screening among newborns. MMWR
Recommendations and Reports April 13, 2001; 50:1-34.
Contribution of selected metabolic diseases to early childhood deaths-Virginia, 1996-2001.
MMWR 2003; 52 (29):677-679.
Applying public health strategies to primary immunodeficiency diseases. MMWR
Recommendations and Reports, 2004; 53:1-29.
Improved MS/MS analysis of succinylaceione extracted from dried blood spots when combined with
amino acid analysis and acylearnitine. Clin Chim Acta, 2009; 407:6-9.
Newborn screening systems performance evaluation program and assessment scheme (PEAS). Semin
Perinato} 2010;34;105-120.
Development of a DNA-based cystic fibrosis proficiency testing program for newborn
screening. Clin Chim Acta 2010; (submitted)
Author of 14 chapters in scientific books.

SPECIAL ACTIVITIES
Consultant — 2 international publications; Screening and Infant Screening Newsletter
Orpganizing committee — 30+ National and International Newborn Screening Symposia
Co-author for 2 World Health Organization guidelines on Prevention and Control of Congenital
Hypothyroidism and Phenylketonuria.
Served as a member of the Expert Site Review Team for NBS — Reviewing over 34 stale programs,
Serve on the Georgia Governor’s Public Health Advisory Committee, 2009 to present.

AWARDS
Recipient of 35+ Public Health Service special recognition and service awards, e.g.,
1999 - ISNS Robert Guthrie Award for “Worldwide recognition of outstanding contributions to
newborn screening,”
2006 - Sigma Xi’s Walter Dowdle Award for Achievements in Public Health Laboratory Science.
July 2006. For creating the Newborn Screening Quality Assurance Program and his many
other contributions to the health and well-being of newborn infants.
2008 - Lifetime Achievement Award from Association of Public Health Laboratories (APHL)
for leadership in the field of public heaith laboratory science and influencing public health
policy on a national and global level.
2008 - Russell 1. Eilers Memorial Award, highest honor that Clinical and Laboratory Standards
Institute (CLSI) confers, for outstanding contributions to consensus  laboratory standards.
2008 - A global newborn screening award was named in my honor, “The Harry Hannon
Laboratory Quality Improvement Award”, The award is sponsored by APHL.
2009 - Dream Makers Award, “Pioneers in Newborn Screening,” April 2009, Jeffrey Modell
Foundation, New York City, NY
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ADDRESS

BRIEF RESUME

JULIE LUEDTKE

Newborn Screening & Genetics Program
Nebraska Health & Human Services

301 Centennial Mall South

P.O. Box 95044

Lincoln, NI 68509-5044

EDUCATION

1983
1985-86

2002-04

EXPERIENCE

[/85-4/96

4/96-Present

4/96-4/98
4/97-10/99
10/97-04/00
10/97-present
1/98-4/98
4/98-10/99
1/99-4/02
11/00-01/03
9/02-02/08
1/03-05/04
9/04-12/05
9/04-presemt

4/05-4/06
9/05-12/08

2/05-present

10/05-2008
10/05-present
10/05-10/06
4/06-present

B.S., University of Nebraska, Lincoln - Education, Community Health Education
University of Nebraska, Lincoln — Graduate work — Human Development
and the Family

University of Nebraska Medical Center - Master's of Public Health work

Developmental Disabilities Surveyor/Consultant, Nebraska Department of
Health, Bureau of Health Facilities Standards

Program Manager, Newborn Screening and Genetics Program and State
Genetic Coordinator, Nebraska Department of Health and Human Services,
Division of Public Health, Lifespan Health Services

PROFESSIONAL ACTIVITIES

Member, GPGSN State Genetic Coordinators Committee

Member, GPGSN Newborn Screening Committee

Member, Nebraska Family Health Conference Planning Committee
Member, Nebraska Chapter March of Dimes Program Services Committee
Member, Neb. Dept. of Health Public Health Week Promotion Committee
Chairperson, GPGSN State Genetic Coordinators Committee

Co-Chair, Nebraska Neural Tube Defects Prevention Campaign Coalition
Chair, Nebraska Chapter March of Dimes Program Services Committee
ACMG Work Group on Newborn Screening Follow-up and Diagnosis
Member, Planning Committee, National NBS and Genetics Symposium
NCCLS Subcommittee on NBS Follow-up Guidelines

Member NNSGRC PEAS Committee to develop performance evaluation
indicators for newborn screening

Member Nebraska Family Health Conference Planning Committee (2006)
Member - US HHS Secretary's Advisory Committee on Heritable Diseases
in Newborns and Children, Subcomim, on NBS Follow-up and Management
Member Advisory Council for the Heartland Regional Genetics
Collaborative (HRGC)

Member State Genetics Coordinators Committee of HRGC

Member Newborn Screening Advisory Commiitee of HRGC

Executive Sccretary to the Education Committee of HRGC

Member Clinical Laboratory Standards Institute Subcommittee on Blood
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5/07-present
7/07-present

11/07-11/08

Collection on Filter Paper for Newborn Screening Programs, 5 Edition
Member Association of Public Health [aboratories Subcommittee on
Newborn Screening & Genetics in Public Health

Co-Chair Clinical Laboratory Standards Institute Committee on Guidelines
for NBS Practices for Sick and Premature newborns in the NICU.

Member 2008 NBS Symposium Planning Committee

10/09-present  National Coordinating Center for Translational Research Sub-Commitiee on

Long Term Follow-up Data Elements for Newborn Screening

10/09-present  Member Nebraska Dept. Health & Human Services Legislative Liaison

Coordinating Council

INVITED PRESENTATIONS

10/2002
Meeting,
Future.”

01/2003

01/2003

04/2004
05/2004
04/2006
06/20006
05/2007
11/2008

05/2010

POSTERS
11/2008

03/2010

Great Plains Chapter of Clinical Laboratory Managers Association Fall
Omaha, NE: “Nebraska Newborn Screening Program, Present and

3 Annual MS/MS Program Implementation Meeting: Improving the Efficacy
and Effectiveness of Tandem Mass Spectrometry Screening, Berkeley
California: “Health education resources for families and health professionals.”
3 Annual MS/MS Program Implementation Meeting: Improving the Efficacy
and Effectiveness of Tandem Mass Spectrometry Screening, Berkeley
California:  “Informed consent and informed decision making: Issues and
strategies for new MS/MS screening programs.”

Great Plains Chapter of Clinic Laboratory Management Association Spring
Meeting, Omaha, NE: “Newborn Screening in Nebraska, An update”,

APHIL National NBS and Genetics Symposium:, Atlanta, Georgia, “Stale &
Private Partnerships for Newborn Screening, Nebraska’s Experience”.

NBS Presentation at Central Plains Society of American Medical Technologists
NBS Presentation at Kansas Governor’s Children’s Health Committee meeting
APHL National NBS Symposium, presentations on using national newborn
screening data for quality improvement, and using the Performance Evaluation
and Assessment Scheme to improve newborn screening.

Nat’l NBS Symposium, San Antonio; “CLSI, Newborn Screening Guidelines
for Premature, Sick and Low-Birthweight Newborns in the NICU - an Update™.
Newborn Screening for Preterm, Low BirthWeight, and Sick Newborns;
Approved Guideline, Pre-Nat’l NBS Symposium, Orlando, FL: Pre-conference
workshop on quality assurance for NBS, “CLSI Newborn Screening Guidelines
for Premature, Sick and Low Birthweight Newborns in the NICU.”

Nat’| NBS Symposium, San Antonio: “A Policy Analysis of Dried Blood Spot
Testing for CMV & Genetic Causes of Hearing Loss”

Dried Blood Spot Testing for Congenital Cytomegalovirus and Genetic Causes
of Hearing Loss: A Public Health Perspective. Early Hearing Detection and
Intervention National Symposium, Chicago, IL. Hoffman, J, Miller [, Johnson T,
Hoefler F.




BRIEF RESUME
BRADFORD L, THERRELL, JR.

ADDRESS
Director, National Newborn Screening and Genetics Resource Center
1912 West Anderson Lane Suite 210
Austin, Texas 78757

EDUCATION
B.S. 1966 - Chemistry - Mississippi College (Special Distinction, Honors)
M.S. 1969 - Inorganic Chemistry - The Florida State University
Ph.DD. 1971 - Inorganic Chemistry -The Florida State University

CERTIFICATION
American Board of Bioanalysis - High-Complexity Clinical Laboratory Director

EXPERIENCE
1999 - Professor, Department of Pediatrics, UTHSCSA, San Antonio, Texas
1999 - Director, National Newborn Screening and Resource Center, Austin,

Texas
1979 - 1999  Chemical Services Division Director, TDH Bureau of Laboratories,
Austin, Texas
1974 - 1979 Clinical Chemistry Branch Supv., TDH Bureau of Laboratories, Austin
1971 - 1973 Project Director {Chemist) of Title X1X Laboratory Project

PROFESSIONAL ACCOMPLISHMENTS
1999-present Director, U.S. Nat’} Newborn Screening and Genetics Resource Center
1997-present  Editorial Board - JOURNAL OF MEDICAL SCREENING
1997-present Editorial Board - GENETIC TESTING
1996-1999  Chairperson - TEXGENLE Newborn Screening Committee
1995-present  Expert Reviewer - International Atomic Energy Agency
1995.present  NCCLS Subcommittee on Newborn Screening
1995-1998  Secretary of Policy-Council of Regional Networks for Genetic Services
1993-1999  President - International Society for Neonatal Screening (ISNS)
1991-1995  Chairperson - Newborn Screening Committee, CORN
1991-1996  Co-Editor - SCREENING (Journal of the 1ISNS)
1987-present  U.S. Health and Human Services Select Panel on Neonatal Screening
1987-1999  Editor-in-Chief - Infant Screening (International Newsletter)
1987-1993  Secretary - [nternational Society for Neonatal Screening (ISNS)

INTERNATIONAL ACTIVITIES
1982-present  Over 75 invited lectures presented in foreign countries
1987-present  Founding member, Secretary, and President of the ISNS
1988-present  Member of organizing committees forl5 foreign screening meetings.
1991-present  Faculty - Technology for Infantile and Neonatal Screening - Sapporo
1995-present  Expert review activities for 15 foreign projects to improve infant health
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PUBLICATIONS
BOOKS - Editor or co-editor of four books including:
Therrell BL. Jr (ed) Laboratory Methods in Neonatal Screening. Washington, DC:
American Public Health Association, 1993.
Therrell BL Jr (ed) Advances in Neonatal Screening. Amsterdam: Elsevier Science
Publishers, 1987.

CHAPTERS — Author or co-author of five book chapters - Abbreviated titles:
Screening for congenital hypothyroidism, Automation and computerization, Laboratory
methods for hypothyroidism, Hemoglobinopathy screening fechniques for newborns,
and Methods for phenylalanine analysis in newborns, Newborn Screening for CAH

MONOGRAPHS — Author or co-author of 6 monogtaphs including 2 for the World Health
Organization (Guidelines for prevention and control of hypothyroidism, and
Guidelines for prevention and control of phenylketonuria).

ARTICLES — Author or co-author of over 115 scientific articles in the areas of: public
health policy, computerization, automation, chemistry, microbiology, endocrinology,
hematology, and newborn screening including:

Therrell BL Jr, Panny SR, et.al. U.S. Newborn screening system guidelines: statement
of the Council of Regional Networks for Genetic Services. Screening 1992;1:135-
147.

Therrell BL, Hannon WH, et.al. Guidelines for the retention, storage, and use of
residual blood spot specimens after newborn screening analysis: Statement of the
Council of Regional Networks for Genetic Services. Biochem and Molec Med
1996;57:116-124.

Meaney FJ, Kinney S, Therrell BL, et.al. Assessing genetic risks - implications for
health and social policy: response from the Newborn Screening Committee of the
Council of Regional networks for Genetic Services. Screening 1996;4:247-249.

Therrell BL, Berebaum SA, Manter-Kapanke V, et.al, Results of screening 1.9 million
Texas newborns for 21-hydroxylase-deficient congenital adrenal hyperplasia.

Pediatrics 1998;101:583-590.

Therrell BL. U.S. newborn screening policy dilemmas for the twenty-first century.
Molec Genetics and Metab 2001 ; 74:64-74.

Larsson A and Therrell BL. Newborn screening: the role of the obstetrician. Clin
Obstetr Gynecol 2002; 45:697-710.
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Appendix 2
Kansas Newborn Screening Statute

Kansas Statutes Annotated (KSA) 65-180
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Kansas Statutes Annotated (KSA) 65-180

Chapter 65: Public Healih

Article I: Secretary Of Health And Environment, Activities

Statute 65-180: FEducational, screening, testing and follow-up program concerning phenylketonuria,
congenital hypothyroidism, galactosemia, maple syrup urine disease and cerfain other genetic diseases,
registry of cases; food and treatment products; reimbursement of cost; eligibility; newborn screening
programs. The secretary of health and environment shatl:

(a) [Institute and carry on an intensive educational program among physicians, hospitals, public
health nurses and the public concerning congenital hypothyroidism, galactosemia, phenylketonuria and
other genetic diseases detectable with the same specimen. This educational program shall include
information about the nature of such conditions and examinations for the detection thereof in early
infancy in order that measures may be taken to prevent the mental retardation or morbidity resulting from
such conditions.

(b) Provide recognized screening tests for phenylketonuria, galactosemia, hypothyroidism and such
other diseases as may be appropriately detected with the same specimen. The initial laboratory screening
tests for these diseases shall be performed by the department of health and environment or its designee for
all infants born in the state. Such services shall be performed without charge.

{¢) Provide a follow-up programi by providing test results and other information to identified
physicians; locate infants with abnormal newborn screening test results; with parental consent, monitor
infants to assure appropriate testing to either confirm or not confinm the disease suggested by the
screening test results; with parental consent, monitor therapy and treatment for infants with confirmed
diagnosis of congenital hypothyroidism, galactosemia, phenylketonuria or other genetic diseases being
screened under this statute; and establish ongoing education and support activities for individuals with
confirmed diagnosis of congenital hypothyroidism, galactosemia, phenylketonuria and other genetic
diseases being screened under this statute and for the families of such individuals,

(d) Maintain a registry of cases including information of importance for the purpose of follow-up
services to prevent mental retardation or morbidity.

{e) Provide, within the limits of appropriations available therefor, the necessary treatment product for
diagnosed cases for as long as medically indicated, when the product is not available through other state
agencies, In addition to diagnosed cases under this section, diagnosed cases of maple syrup urine disease
shall be included as a diagnosed case under this subsection. Where the applicable income of the person or
persons who have legal responsibility for the diagnosed individual meets Medicaid eligibility, such
individuals' needs shall be covered under the Medicaid state plan. Where the applicable income of the
person or persons who have legal responsibility for the diagnosed individual is not Medicaid eligible, but
is below 300% of the federal poverty level established under the most recent poverty guidelines issued by
the United States department of health and human services, the department of health and environment
shall provide reimbursement of between 50% to 100% of the product cost in accordance with rules and
regulations adopted by the secretary of health and environment. Where the applicable income of the
person or persons who have legal responsibility for the diagnosed individual exceeds 300% of the federal
poverty level established under the most recent poverty guidelines issued by the United States department
of health and human services, the departinent of health and environment shall provide reimbursement of
an amount not to exceed 50% of the product cost in accordance with rules and regulations adopted by the
secretary of health and environment.

(f) Provide state assistance to an applicant pursuant to subsection (e) only after it has been shown
that the applicant has exhausted all benefits from private third-party payers, Medicare, Medicaid and
other government assistance programs and after consideration of the applicant's income and assets. The
secretary of health and environment shall adopt rules and regulations establishing standards for
determining eligibility for state assistance under this section.

(g) (1) Except for reatment products provided under subsection (e), if the medically necessary food
treatment product for diagnosed cases must be purchased, the purchaser shall be reimbursed by the

department of health and environment for costs incurred up to $1,500 per year per diagnosed child age
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i8 or younger at 100% of the product cost upon submission of a receipt of purchase identifying the
company from which the product was purchased. For a purchaser to be eligible for reimbursement under
this subsection (g)(1), the applicable income of the person or persons who have legal responsibility for the
diagnosed child shall not exceed 300% of the poverty level established under the most recent poverty
guidelines issued by the federal department of health and human services.

(2) As an option to reimbursement authorized under subsection (g)(1), the department of heaith and
environment may purchase food treatment products for distribution 1o diagnosed children in an amount
not to exceed $1,500 per year per diagnosed child age 18 or younger. For a diagnosed child to be eligible
for the distribution of food treatment products under this subsection (g)(2), the applicable income of the
person or persons who have legal responsibility for the diagnosed child shall not exceed 300% of the
poverty level established under the most recent poverty guidelines issued by the federal department of
health and human services.

(3) 1In addition to diagnosed cases under this section, diagnosed cases of maple syrup urine discase
shalt be included as a diagnosed case under this subsection {(g).

(h) The department of health and environment shall continue to receive orders for both necessary
treatment products and necessary food treatment products, purchase such products, and shall deliver the
products to an address prescribed by the diagnosed individual. The department of health and environment
shall bill the person or persons who have legal responsibility for the diagnosed patient for a pro-rata share
of the total costs, in accordance with the rules and regulations adopted pursuant to this section.

(i) Not later than July 1, 2008, the secretary of health and environment shall adopt rules and
regulations as needed to require, to the extent of available funding, newborn screening tests to screen for
treatable disorders listed in the core uniform panel of newborn screening conditions recommended in the
2005 report by the American college of medical genetics entitled "Newborn Screening: Toward a
Uniform Screening Panel and System” or another report determined by the department of health and
environment to provide more appropriate newborn screening guidelines to protect the health and welfare
of newborns for treatable disorders.

() In performing the duties under subsection (i), the secretary of health and environment shall
appoint an advisory council 1o advise the department of health and environment on implementation of
subsection ().

(k) The department of health and environment shall periodically review the newborn screening
program to determine the efficacy and cost effectiveness of the program and determine whether
adjustments to the program are necessary to protect the health and welfare of newborns and to maximize
the number of newborn screenings that may be conducted with the funding available for the screening
program.

History: L 1965,ch388,§1; L 1974,ch352,§49; L 1977,ch213,§1; L 1984,ch223,§1; L 1985, ¢h205,§1;
L 1994,ch262,84; L. 1997,chi17,§1; L 2006,ch158,§1; L 2007,ch177,§23; May 17.
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Appendix 3 — Article

U. S. Newborn Screening System Guidelines: Statement of the
Council of Regional Networks for Genetic Services (CORN).

Screening 1992;1:135-147.
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Screening. 1 (1992) 135-147
€ 1992 Elsevier Science Publishers Bay. All rights reserved 0925-6164.92/45.00

SCREEN 0015

U.S. Newbom Sereening System Guidelines:
Statement of the Council of Regional Networks for
Genetic Services
BL. Themell. S.R. Panny. A. Davidson, J. Eckman. W.H. Haunon.

M.A. Henson, M. Hillard. S. Khng, H.L. Levy. F.J. Meaney.
E.R.B. McCabe, V. Mordaunt. K. Pass, E. Shapira and J. Tuerck

CORN Newborn Seveening Commirtee, Conncil of Regional Nenworks for Genetic Services, Cornell
Unpverzity Maedieal Collsge. New York, NY. USA

- (Accepted 21 February 1992)

The Council of Regional Networks for Genetic Services (CORN) was created . 1985 to
provide a forum for information exchange among groups concerned with public health aspects
of genetic services, The newborn screening commmittee includes. represenfatives from each
genetic region of the United States (equally divided among laboratories and administyators) and
laison members from related professional groups. State and. regional newbom screening
programs across the ULS. vary widely in most aspects of their organization and hence their
program oufcome. The Newbomn Screening Committee of CORN. has identified eight specific
areas of mutual impoertance to all programs, These areas include: organization and administra-
tion; selection and evaluation of disorders for screening: comumunication: quality assurance:
funding; diagnosis. nanagement. treatment and counseling; program evakuation: and liability.
Basic guidelines have been developed in these areas so that U.S. screening programs may
begin to achieve uniform consistency in outcome. The guidelines are not intended to judge
standard of care, but rather are meant as a framework about which to mold newborn screening
Progras,

Kev wwords: Newbonn Screening:. Guidelines: CORN

Background

The Council of Regional Networks for Genetic Services (CORN) is a federally
funded project to improve the quantity, quality. and availability of cost effective

Conespongence to. B.L. Therrell, Ir., Ph.D., Texas Depaument of Health, 1100 West 49th Streer, Austin, Texas
78756 USA.
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genetic services in the United Srates. CORN was developed in 1985 in response to
the need for an organization both to coordinate activities among federally funded
genetic service networks encompassing the entire U.S. and to implement programs
of national significance that emerge from regional initiatives in such priority areas
as quality assurance. data collection and education. Two delegates from each network
serve on the CORN steering conunitiee with additional representation from the
Alliance for Genetic Support Groups. national sickle cell disease programs and other
organizations involved in genetic services. CORN members comprise a nique orgain-
ization of genetic service providers, public health persomel and consumers, The
organization maintains a strong focus on the public health components of genetic
services 1 ifs goals and activities.

The Newborn Screening Committee of CORN was formed in 1987, 1o address
newborn screening issues of regional and national concern regarding program imple-
mentation and facilitation. Members of this commiftee have served as expert review-
ers on a federally sponsored panel assisting state newborn screening programs in
self evaluation as an aid to mprovement of service delivery. Observation of similar
structural  and functional problems among the state programs surveyed. coupled
with a CORN initiative {assistance to local screening efforts through general admin-
istrative guidelines to increase national screening. uniformity and effectiveness). led
to development of these guidelines. They are the result of over three years of
conunittee deliberations and their continual review and update is intended to provide
meaningful guidance 1o local newborn screening efforts both now and in the future,
While this information may prove useful to newborn screening programs in other
countries. these guidelines were developed for utilization only in the U.S. and
consideration to geographic. political. and economic influences elsewhere were not
a factor.

Introduction

Newborn screening is an essential preventive - public health program for early
identification of disorders that can lead to potentially catastrophic health problems.
Its efficient and productive outcome is governed by the smooth integration of
specimen collection, laboratory analysis. follow-up contact and etfective treatment,

The following basic program guidelines have been developed by the Newborn
Screening Conunitice of the Council of Regional Networks for Genetic Services
(CORN) so thal screening programs across the United States may begm to achieve
unitorm consistency in outcome. Commiltee members recognize that geographic.
political and economic factors affect the manner in which newbom screening pro-
grams function: however, guidelines considered both essential and achievable by a
national. broad-based commiittee of professionals in this field should provide a basis
on which to pattern a successful system. These guidelines should not be misused to
judge standard of care. but rather should be used as a framework about which to
mold tlie screening program.

From the outset. we must recognize that newbom screening is a system that
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includes private medical practitioners, laboratory personnel, administrative follow-
up persomntel, teriiary care centers. third-party payers. and others with the same
ultimate goal. This system must be designed to function smoothly and efficiently
within the governmental/political framework which gives it life.

1.0, Organization and administration

1.1. Legislation

Where Jegislation is in place, it is preferable to authorize mandatery screening so
that program changes mav be made through board of health or other admministrative
action, without new legislation. Rules and regulations establishing responsibility for
proper timing of specimen collection, specimen submission. record keeping. labora-
tory analysis, follow-up, and treatment should outline how the enabling legislation
will be implemented. Although several states have no legislation requiring screening
(voluntary programs appear to be reaching a high percentage of the desired popula-
tion i these states). occasional system difficulties. such as financing problems, migit
be avoided if a legislative mandate for neonatal screening were in place. Some state
programs have legislation specifically defining the intent of the program and the
disorders that are included. In these programs. it may be extremely difficult to add
or delete screening disorders. Responsibility for program details. therefore. should
reside outside of the primary enabling statute.

1.2. Scope of responsibility

Documentation of the begimming and ending of ovganizational and individual responsi-
bilities for medical, laboratory, and follovw-up persomel must be clearly established and
Jollowed. Realistic. functioning procedural manuals for each of the responsible parties
should be developed and combined into an overall newborn screening system manual,
The procedures and protocols developed should be used in actual practice by those
responsible, Whereas an ideal system may serve as a goal towards which protocols may
be oriented, system manuals should define minimum standards and reflect actual
practice. serving as usable reference sources that clearly define each step of responsi-
bility. Starting and ending points of each function must be indicated so that smooth
injegration of system services is easily accomplished.

1.3, Advisory cominitiees

The use of ar least one advisory conmittee, including oniside professional and
consimier represeitation, is enconraged. Such committees) may be used to solicit
administrative and other program advice as well as external advocacy. Involvement of
persons imdependent of the responsible governmental body enhances the credibility
of the program. This commiftee may be a subcommittee of a larger genetics advisory
group. if appropriate. and should involve persons with suitable backgrounds and
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interests to offer constructive aid to the systeni. Such areas as scope of responsibility of
system  components, screening protocols, and fiscal policy. may benefit from outside
advice and advocacy. This committee should not assume responsibility for internal
governmental matters or for technical decisions. but rather should act as a group of
consultants that helps in developing approaches, planning future directions and problem
solving,

1.4, Program centralization

The newborn screening program requires a stronug, centralized, administrative staff,
knowledgeable in all aspects of the program and cencerned with efficient, effective
program implementarion. Some of the follow-up tracking may be decenfralized.
provided a ceniral data bank is kept updated so that no children with disorders are
tost to follow-up.

Consolidation of newborn screening laboratory testing is advised. Centralization
promotes economy and efficiency in performing large numbers of screening pro-
cedures. Furthermore, the rarvity of most screened disorders results in infrequent
observation of abnormal tests. making it preferable to perform large numbers of
analyses in order for the laboratory to observe ‘real” cases from time to time. It has
been suggested in one source that laboratories be required to test at least 50.000
samples annually [2]. States with smaller birth rates may find it efficient to combine
efforts in a regional laboratory. It may not be practical to operate within this
suggested quota of specimens analyzed. -In this case, it is essential that analytical
proficiency be optimized through testing blinded control specimens. exchange of
specimens with other laboratories, or external proficiency testing.

2.0. Selection and evaluation of disorders for screening

The disoirders included in a screening program should be logically and systematically
selected [7J. Some couniries have developed priority listings for disorders to be
considered for screening [4]: however. such rankings have not yet occurred in the
United States. All U.S. programs cwrrently perform  sereening for phenylketonuria
and congenital hypothyroidism. It has been recommended by a National Institutes
of Health (NTH) consensus panel, that newbom screening for sickle cell disease be
mandated by all programs [4]. Thus, there is increased emphasis on sickle screening
and approximately 80°/a of all U.S. programs include this testing.

2.1. Addition and deletion of disorders

To ensure that decisions to add or delete screening rests (see Sec. 1.1} are intelligent,
and  informed, demography tincluding  genetic composition), methodelagy, outcome,
and economics must be considered. Cost-effective. efficient screening should produce
the desired effect on. infant morbidity and mortality through a well designed pilot
program and the experience of others. Before any screening disorders are added or
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deleted, sufficient information should be gathered to support the changes. Specifi-
cally. incidence data and population statistics must indicate that screening for the
disorder will result in detection of a reasonable number of cases. Additionally., the
laboratory profocol proposed must be sufficiently sensitive to serve as a viable
method for use with the specimens of interest. These specimens nmust be econontically
and technically feasible to collect, transport and analyze. Screening should be initi-
ated only if effective intervention is accessible to all affected individuals.

2.2, Laboratory methods

Analvtical methods should be of sufficient sensitivine and specificity, with adequare
quality control, to ensure maximum disease detection with minimal false negative.
results, Low false positive rates are necessary to prevent overburdening of the follow-
up system. Laboratory services should be centralized when possible and include
multistate regionalization (see Sec. 1.4). Laboratories performing screening should
adhere to professional guidelines in common usage by the College of American
Pathologists (or other suitable accrediting body) concerning the type and frequency
of use of analytical control material. Successtul subscription to an  external profi-
ciency testing program is essential to demonstrating credibility of the procedures
used in the screening laboratory. If no such program exists for the analyte and/or
matrix involved, programs are encouraged to document reliable results on specimens
exchanged with other well established laboratories in the field. Appropriate sensitivity
and specificity limits are difficult to define: however. ther importance cannot be
overemphasized with respect to credibility and cooperation from the physician
conmmnity in following up on abnormal results.

2.3, Follow-up

The newborn screening svstem must ensure follove-up of cany positive, or poteniially
positive, restlr to the poins of resolntion, This 1s best accomplished when responsibilit-
ies and procedures for follow-up are assigned fto a specific follow-up coordinator.
All details of follow-up should be clearly defined. Data transfer must be timely and
complete so that adequate information is available to the follow-up persons. Follow-
up responsibility may reside within or outside of the laboratory; both types of follow-
up are used in the United States, The beginning and ending of follow-up. along with
organizational and individual responsibilities, must be clearly defined. These will
usually include all activity from the time of notification of an abnormal result until
the time the patient receives treatment. Initial notification to physicians that patients
have medically significant abnonnal results should be by felephone. if possible. A
confirmatory fetter should then Le sent clearly outlining subsequent follow-up steps
through case resolution. A successful follow-up protecol must include procedures
for reaching a conclusion for each case, even if that conclusion is “lost to follow-
up’.
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2.4, Repeat fests

Repear testing should be perforimed whenever the first test result's veliabiliny is
questioned. Linkage of second test results to the initial screening specimen is impor-
tant as a means of controlling quality and completing follow-up information. When
transfusions or antibiotic freatment have been given before the appropriate labora-
tory specimen is collected. a mechanism for repeat testing should also exist. The
physician or other person attending the newborn should be responsible for the timing
and redrawing of repeat specimens; however. notification of the need for retesting
is a program responsibility.

Routtine second testing of all or selected nevwborns should be considered on the basis
of resources avaitable and cost effectiveness. To avoid biological false negative results
in the early newborn period. a second specimen can be obtained later. The full
benefit of detecting late onset disorders has not been measured.

3.0. Communication

Rapid, effective communication of abnormal results is essential and should mclude
mransmission of critical nformation, by relephone, af the earliest opportunity. Proper
docinentation is also necessary, given the medical-legal environment in which.
screening must function.

3.1. Documentation

Docunientation of specimen collection (or refiisal), laboratory analysis (including
guality control), result reporting, and physicien and patient contact are essential. Such
documentation must withstand legal scrutiny and must be maintained until the legal
statute of limitations expires. Many states operate under. the concept of ‘informed
dissent’ whereby documentation is necessary only if the screening service is refused
by the patient. In these programs, the legislation or rules (regulations) governing
screening require that all infants be screened except in specific instances such as
religious conflict.

The person submitting the specimen should document the collection and transmit-
tal of the specimen. and the laboratory should document its receipt and analysis.
Receipt  of results on each patient tested is proof that specimen transmittal has
occurred, Programs mwst ensure rapid and direct communication of results from the
laboratory to the persons responsible for the patient in all cases. regardless of the
results - normal. abnormal or unsatisfactory. If abnommal results are obtamed m
the laboratory, proper transfer of these results to the follow-up coordinator must
be documented. Likewise, transmittal from the follow-up coordinator to the person
responsible for the infant's care must also be documented. Practitioners are responsi-
ble for documenting communications with the patients. Such documentation may
include any of a number of forms such as paper or computer storage medium.
Program officials should consult legal counsel for specific advice.
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3.2. Computers

Computterization of the newborii screening program is cost-¢ffective and provides
better svstem control. Since the entire newborn screening system must be monitored
by program administrators. computerization can provide a valuable management
tool. Justifications for computerization include more efficient public service. through
time savings. improved accuracy. and more extensive data assessment for program
evaluation and improvement.

Proper design of the computer system’s hardware and software can improve
program efficiency and expand its scope. Computerized screening programs should
strive to include on-site demographic data collection and submission, laboratory
data management and reporting. follow-up result reporting and data collection, and
analysis and program documentation. Programs should not expend unnecessary
effort in developing elaborate systems without first surveying commercial and public
newborn screening systems that have already been implemented. Some public pro-
grams are available at little or no charge to other newborn screenmg systems.

With careful thought and planning, program officials can develop a computer
system that improves many aspects of the screening program. Developing computer
systems that actually decrease program personnel is quite difficult: however. the
available staff is often more efficiently utilized to accomplish expanded or nulktiple
tasks within equivalent time periods. Ideally, the computerized newborn screening
systemn includes demographic transmittal from  the point of coliection to the labora-
tory. data management within the laboratory, resull reporting to the submitter and
to the follow-up coordinator. generation of follow-up conununications. documenta-
tion of all contacts on abnormal results (laboratory to follow-up. follow-up to
physician, and extended follow-up). records for diagnosed patients. disease registries
and linkage to Lirth records.

3.3. Education

Public awvareness coupled wish professional and patient education are significam
program responsibilities thar nust be part of the complete screening system. The
importance and intent of the screening program must be properly and adequately
comnmmicated to all persons involved. Educational materials for parents should be
available along with similar information for concerned professionals. Parent informa-
tion .is most effective when developed on an elementary level. with appropriate ethnic
and. cultural sensitivity. Professional literature should be more techmwal, Some
programs have used manuals of protocol and responsibilities as a portion of profess-
sional education. Sound-slide and video tape presentations have also been developed.
While audio-visual aids may augment educational efforts, personal contact and
demonstrations have been found to be most effective. This is particularly true in
educating specimen submitters about proper collection technique. Simple flow chaits
of both laboratory and follow-up protocols offer handy references for all profession-
als participating in the system. Funding for educational expenses is often overlooked
but should be included as an integral part of the overall financing system.
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4.0, Quality assurance

The performance of each component of newborn screening and its contribution to
the overall system must underge  quality assurance and monitoring. Criteria for ade-
quate  performance must be established for each functioning wunit of the system.
Ideally. a blinded specimen should be prepared and submitted to periodically check
the entire system from the submission of specimens to follow-up contact,

4.1, Submitter

The submiter is responsible for assuring and documenting the guality of specimen
collection and parient data. The newborn screening system must begin with a specimen
of adequate quality from every newborn. The specimen submitter must ensure that
there is sufficient blood uniformly distributed in each target circle on the filter paper
collection form and that the specimen is collected according to program guidellines.
An approved standard on collection of blood on filter paper has been set forth by
the National Committee for Clinical Laboratory Stanc]lards (NCCLS) [5]. and its
adoption by all screening programs is reconmmended. Similarly the American Acad-
emy of Pec?iatrics (AAP) I] has set forth gmdelines concerning such issues as early
discharge. and mtensive care situations, which also should be incorporated into
screening practice,

The demographic data accompanying each laboratory specimen must be correct and
complete. Failure of the submitter to provide accurate complete data, can result in
difficulties in analysis. interpretation. and follow-up. Incorrect or incomplete data
can result in damage to the newborn and increased legal exposure of the submitter
should diagnosis and treatment be impaired. Some programs practice demographic
and specimen collection error surveillance; computers can increase efficiency and
facilitate this activity. Detection of submission etrors. however, should result in an
educational/corrective action in order for surveillance to be of benefit.

4.2. Laboratory

Successfil participation in @ recoegnized proficiency testing (PT} program along
with appropriate quality control must be practiced and documented by the analyzing
faboratory. A routine PT specimen analyzed quarterly for each analyte is sufficient,
With new procedures or analytes. or in response to PT misses. such testing should
be performed as often as necessary in order to establish reliable performance. The
laboratory must document analysis. frequency of quality assurance specimens. and
appropriate use of standards (or calibrators traceable to a primary standard source).
The laboratory should be able to provide adequate documentation of analytical
results of unknown specimens and controls upon request. Program officials should
seek legal advice about the amount of documentation needed. its length of retention,
and time frame in which retrieval must occur, Laboratory protocols also must be
documented and updated when procedural changes occur. Such docwnentation
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should include a clear definition of where the laboratory's responsibility begins and
ends within the screening system.

4.3, Follow-up

Regular review of documentation should be included in all newborn screening systenms.
Procedures to ensure complete and thorough follow-up of all positive screening
findings and inadequate specimens must be in place and subject to random checks
to assure proper functioning. In addition to the normal flow diagrams for follow-
up activities found in most programs. a complete procedure manual must be devel-
oped to clearly indicate folliow-up srotocols for all combinations of abnorinal
laboratory results, It must define where folliew-up begins, the leve] of activity required
according to the disorder and analytical result, strategies to follow as a secondary
protocal, types of documentarion necessary. amd how to achieve final disposition.
This procedure manual must be realistic and carefully followed in order to minimize
legal exposire. Some programs have found computerization and linkage to birth
records (see Sec., 3.2) to be of major benefit in assisting with tracking. Cumulative
listings by disorder, submitter. and region are also possible: thus. program statistics
may be accurately and easily monitored and probllem submitters may be identified
ancf targeted for enhanced educational efforts,

4.4, Treatmenf and management

Treatment  and management should lead to a parthership between the patient's
primary plvsician, the treatment center and ihe newborn screening prograw. NMany
programs have found success in using specialists and consullants to assist with
patient treatment and act as intermediaries with the patient's private physician. The
newborn screening staff must be aware of screening outcome: therefore, data regard-
ing treatment and management should be periodically reviewed. Only through eval-
vation of outcome data may program effectiveness be judged. This information may
be obtained in a variety of ways, such as return mail or telephone. depending on
progran size,

5.0. Funding

Funding is the wmost difficult problem confronting newborn screening systems. Not
ouly is there a question as to source of funds, but also there are questions related
to program scope and methods of reimbwrsement.

5.1. Sources

Sources of funding should not necessarily be limited 1o state tax revemies. Federal
grants. private foundations. and fees for service are viable alternatives i addition
to funding through Maternal and Child Health. Women. Infant and Children (WIC).
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and Crippled Children Services, Many state programs have developed a fee for services.
Those unable to pay for service must be supported by the programy’s income from fees. In
some states, financial support for all or portions of the program may be obtained
from federal grants or other related programs such as WIC. In rare instances, support for
particular programs has been supplemented from private sources.

All program costs should be included in any fee calculated (see Sec. 5.2). System
funding should include screening laboratory analysis. follow-up services (inchuding
education), computerization. metabolic food supplements. and other freatinent neces-
sities if appropriate. Because program fees may be tied to laboratory collection Kits.
other funding items are sometimes overlooked. As a result. follow-up and education
nay be weak and fragmented. Because newborn screening encompasses many disci-
plines to create an efficient system. all system components must be considered in the
financing structuze.

5.2, Cost analysis

The societal benefits resulting fiom screening should be included in any cost acconnt-
ing in order to fillv reflect actual program benefir. A uniform method of determining
program costs should be developed nationally. The recently published fiscal study
prepared by the Office of Teclnology Assessient [6] offers some assistance.

6.0, Diagnosis, management, treatment and counseling

Diagnosis, management, freatment, .and counseling must be included as newborn
screening system fimetions, Otherwise. there is no real purpose to screening.

6.1. Diagnosis

Screening does not equale to diagnosis! therefore, detection of some cases of disor-
ders included in newborn screening will not occur, even in a quality program, due to
biological variables and other fucrors. Confirmation and diagnostic follow-up nwst
be included in a complete screening system. Clinical judgment must play an important
role in the system. Testing for biopterin problems should be carried out on all
patients  with phenylketonuria or  hyperphenylalaninemia.  Similarly. hematologic
examinations for clinically significamt hemoglobinopathies might also be appropriate.
Related procedures consistent with diagnostic follow-up of other screening disorders
may be of equal importance.

6.2, Consultant resources

Pediatric subspecialists may be mcluded as resource personnel whe can act as liaisons
benveen the governmental screening agency and the private phvsician. Many successful
screening systems report abnormal results to the mfant's physician and to consuliants
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specializing in the disorder of interest who are willing to offer their professional
assistance. Consultants can contact the primary physician to offer assistance, if
needed. This can provide an excellent feedback mechanisin for the follow-up coordi-
nator. Some state programs .use pediatric endocrinologists for hypothyroidism and
congenital  adrenal hyperplasia. pediatric hematologists for sickle cell disease, and
metabolic subspecialists for the inborn errors of metabolism. Open commumication
and planning can help to alleviate problems from competition related to service
areas.

6.3 Long term tracking and outcome

Long-term tracking and outcome evaluation for each screening disovder should be
maintained  and  updated  periodically. Tn a highly mobile society, interprogram
comununication is essential. Such tracking can serve as an extension of follow-up with
potential benefir for long-term case management and for minimizing program losses due to
relocation. Particular attention must be paid to patient confidentiality and limitations placed
on data availability. As medical benefits develop for patients later in life. outcome data can
provide the vital patient information necessary for tracking and health care. Benefits of this
type are currently recognized for maternal hyperphenyialaninemia. Active maintenance of
hyperphenytalaninemia registries (see Sec. 7.2} have assisted in locating women of
childbearing age for educational follow-up. Program personnel must be advised of the latest
developments with maternal hyperphenylalaninemia follow-up so that maxinmm benefit of
this research may be realized, Cooperation with the national Maternal PKU Collaborative
Study (MPKUCS) is encouraged.

0.4 Carrier counseling

Counseling prograwms, if r:ppmpzime should be de’t'eloped before screening in order
10 avgment Jollowe-up. This is particularly important in hemoglobinopathy screening.
It is of primary importance that sickle cell discase be detected and treated; however,
as a consequence of screeming., pareats and infants  with sickle trait also will be
identified. Because the number of carriers is extremely high relative to persons with
the disease. resources for quality counseling are generally scarce. Many programs
therefore. are developing liaisons with comnunity-based sickle cell organizanons i
order to augment the counseling aspect of screening. All qualified. existing resources
should be fully utilized to provide counseling and education to the large numbers
of parents of carrier infants.

Minimum  standards of professional qualification. quality assurance. and continu-
ing education must be developed and required of all counselors. Evaluation of
counseling and educational approaches should include assessiment of information
retention. impact on reproductive choices and cost-effectiveness.
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7.0. Program evaluation

Programs should evaluate their effectiveness  through  documentation of the  public
health impact.  Ongoing  or  periodic evahuations should be performed and monitored
regularly fo assess the quality of the progran.

7.1, Data collection

Minimal  data  elements  appropriate  for  the  specimen  collection  form  have
been determined by the NCCLS j5J. Although additional data may be collected to evaluate
certain program aspects, these data should be consistent with the primary objectives
of the screening program. Data mtegrity of the newborn screening system should
not be compromised by epidemiologic studies for secondary research purposes.

7.2. Outcome data

Timely, accurate reporting of outcome data should be a program priovifty 1o ensure
screening  effectiveness.  Periodic  follow-up of the status if diagnosed cases not only
provides evaluation data but also allows a mechanism for patient re-entry into the
medical care  system, should those cases be lost. In programs where follow-up and
laboratory services are decentralized. a central depository for follow-up data shonld
be established.

8.0, Liability

Liability wist be considered when plamiing and conducting hewborn screening. It s
prudent to address liabilin isswes in making program decisions since financial losses
resulting from lanvsuits conld have devastating effects on the screening system.

8.1. Documentation

Al responsibilities within the systent must  be clearly defined and their completion
appropriately  documented {see Sec. 3.1 J. Program leaders must not assume that all
tasks have been completed and all aspects of screening have been carried through
without proof. Documentation must be available. The physician or hospital must
be able to show evidence of a proper screen. The laboratory must record its fest
results along with evidence of proper standardization and control. Follow-up mmst
be carefully documented. A contact log should be kept. listing the person contacted.
date and nature of the contact, and the person making the contact, Letters sent
informing physicians of the need for follow-up action preferably should be sent by
certified mail. All records must be kept for a period of time in accordance with state
regulations regarding medical result records for children. Program officials should
consult with legal counsel on this point.
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8.2, Legislation

Stanites pertaining to newborn screening within a state must be carried ont, If rules and
regulations are required. they should be molded for maximum program benefit. All loopholes
should be ¢losed. and all legal responsibilities carefully defined. Performing beyond the law
may increase legal exposure. Programs should review the appropriate literature concerning
liability issues (see entire publication in Ref. 2).
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Serving the Family From Birth to the Medical Home

Newborn Screening: A Blueprint for the Futare

Executive Summary: Newborn Screening Task Force Report

Approsimately & miltion infants are bors yearly i the Ualted
States (UiS), and are screened o detoct conditions that threaten
their life and luag-term health. Newborn scroening 15 4 public
health achvity aimoed at the early 1dentfication of fants w!m e
affected by cortain genetic/metabolie Anfections conditions, Barly
tdentification of these conditions 1% particularly cructal, as timely
intervention can tead to asigadficant sedaction of motbidity, mor-
sabity, axd assoctated disabifities in affected infants.

Newborn screening has been universalty accepted for the past
Fdocades. [t opreseited the flest population-Dased grnetis screen-
inye progras, and sigaaled the integration of genetic stng inta
pu[‘ll( health programs Today, advances in technelogy are mak-
g possible new Torms of newborn scevening programs, such as
vowborn hearing sceoeng. These techmological advances will
conhae to have a significant impact on the sensthivity, spaofioty,
and scope of pewbom screeig programs, awluding newbom
hoelstich screening

Challenges we antipated with wchnological advances e is
tikelv that pablic pressure e deplov new diagnostic capalsihizes,
such as DNAbased technofopy, will anceease despite limited
Enowledge v potential risks and benefits I addstion, the abality
1 detect dividoals with coaditions for which there s w0 effecs
tve oF essary treatment is kel Further, as the Human Ge-
nome Progct is completed, the mpetus and oppostunity for the
transition of gunetse tchnology into practce will invrease. These
anc other chatlenges wil affict not onty sewborn saeening tests,
bt alzo the entire pewborn sarconug sysient. which indfudes short-
tetm follow-up. diagnosis, treanent? managanent, and evalvativn
Inherent to each of these components 15 an aducition prooess. A
natonal dulogue and process s esded 10 support sty newbom
SURCOMIE SYEle a5 B0y iy o keep pace with new techoology

To address these and other wsues. a natienad Task Ferce on
Newbarm Sereenmg (Task Force) was convened by the Ametivan
Acadeny of Pediatiics (AATY with funding from and o the e
quest of the Maternal and Child Health Burcau (MCHB)L Health
Resources and Services Administration (HRSA), US Department
of Health and Human Sorvices tHHS) The AAR was asked to
convene the Task Foree i recognition that pediatricians and other
primary care health prafessionals must take o lead in pariering
with public health organizations to examine the many issues that
fave arisen arote] the state newboyn screening prageams

Tor ensure that childsen whe are screened are Hnked o a med-
ival home, it was essentfal that pedsatricians and other primary
care baalth professionals bo involved. The AAD defines the med-
jcal home as care that is aceessible, family.centerad, conhnuous,
(nmP;.‘-hmyswol coordinoted, (ﬂm}ﬁ_’;-;s.iunim‘, and L‘tl]tlllr‘lll}' CO-
petent. Achifd whe has @ medival home has a pediametas o other
prmary vare health professional who is werking in partnership
wigh the chdd's family to ensure that all medicsd, nonmedical,
petvhosocal, and educational necds of the child and famuly are
met iy the local conumunity,

Task Fuce membress wore appamted to represent many per-
spectives among those who operate progeams, conduct research,
and are affevted by pewborn screening svstems. The ve-sponsors
of thas effert weres othet HHS agencies nclading the National
Institutes of Health (NHB. the Centers for Disease Convrof and
Proventlon (CDC), and the Agency for Healtheare Research and
Quality (AHRQ); the Ceactic Aluwe, which 15 a consortium of
constimer gaoups, and matens public health vegamzations in-
cuding the Asseciation of Stare and Territorsal Health Officials,
thee Assoctation of Mateynal and Child Health Peograms, and the
Association of Public Healih Laberatories This report has Deen
approved by the AAP Board of Ehrectors, B does not necessaily
roffect the viewgoinls of SPONSGrig Organzations ot the organ-
rativns tepresentedd by members of the Task Force
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The purpese of the Task Force was 1o review issues and chal-
lepges tor state newbor sorenlag syskems The review process
was struciured te further expand representation. Task Force maem-
boms were divided inte & work growps, and additional individuals
wore invited to participate in each work group’s examination of
key tsstes. Over the cowrse of 6 months, questions, converns, and
s were collected From stafe public health agencies, state pub-
jiv health laboratory direvtoss. maternal and child heatth pro-
graans, pestiatricans, and othey primary care health professionals
who cae for <hibdien, famidies and other consumers, bioethiciaes,
seivntists, and health services rasearchers Each work group for-
mulated cenclusons and developed comsensus rocommendasivgs
£n May 10-11, 1999, the Task Force heard presemtations (rom the
S wuwk groups, along with public comment an the reports and
recommendations. A set of secommendations was developed in-
corporating bey dements of the work group reports, ssues raised
by the public, apd othuer rebated information: This document sum-
marizes the Task Furce socommendations.

The Task Force has outlined & naglenal agenda for strengthen-
ing each “state” newborn screening system {Mate” newbormn
sererning systems geder e state and tesritorial programs for heel-
stick newborn sereening p The Task Force believes that public
lwealthy agencies (federal and state), i partresship with health pre-
fessgonals aned conswniers, shoukd continge -ty

-

Better define public hwealth responsibilitios for Federal and state
public health agencies,

Devofop and disseminate mode? state epulations o guide un-
plementation of sate ewbern screening systems fnciuding
divease and test selection critertal;

Bovetop and evaluate nnovave testing tevhnologies;

Eresign and apply masimunm standards for newbony sy
activitios feg, samplo collection, laboratory quality. samplu stor-
age, and Information systems),

Povelop and dissomunate model followv-np, diagnesss, and
greatmaent guiclelines and protocols for health professionals, and
uthwt parttcipants In the newbom screening system;

Erosign and evaluate mode] systems af care with sorvices and
supports from infacy to adulthood that are consistent with
national gusdelines for children with special health case needs
(f, family-centered, cumnuuuly»ha:‘«‘-«i, and cowrdinated sys-
wms of carel.

Erosign and sraluate tools and steategios to inform families and
the peneral public more effectively; and

Funt demonstration profects 0 avaluate iechnology, qualisy
assurawe, and heaith outcomes

.

-

-

KEY RECOMMENDATIONS
1. Effective Newborn Screening Sysiems Require an
Adequate Public Health Infrastructure and Must Be
Integrated With the Health Care Delivery System
o Federab agenctes st take action to stiepgthen the public
fealth infrastructuge for sewborm soroening,

— The federal povermment—acting through the HRSA, CDC,
Health Care Financing Agency $HOTA), AHRQ, NIH, and
other agenctes—should collaboriate to provide engomg Jead-
ership and support for dovelopment of newberm scresmpg
standards, purdelines, and policies

— As the federad unit with maost responsibility for newharn
screening svstem development, the HRSA <hesbd ergage i
anastienal process invelvbing govemmoent, professionats, and
consumers 1o advance the recommendations of this Task
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Force and wssiat i the development and mplementation of
mationally recognized newborm soreetsg system standands
and polivies.

— Tederal resources sheuld bewdentifivd to sustam a Newbarn
Screcning Quality Assurance Program ta assist state public
beatth faboratories Such assiskance must ba both sustained
and ewpandisd s states adopt new sereening fechnelogies
and medafibies

— The HRSA S MUHB shauid steenpthen cureent mecharisms
ter imyprove coordination of infant heaith progranss and ni
tabives within the state andJor betwem states, nchuding
centinuation of fundmg o sappoit of newbom soeening
PIUZEIM [eVIews

+ tidate public healty agencles shauald digect theie nowbom sareepe

g pragram e e conslstont with professtmal guidelines and

reeommendations Fach state publie health agoney shouald take

responsibility for systens dovelopmient speafically, states and

their agencios Bave responminiing o

— Damign andd conrdinate the newbons sozeoing systeo,

— Adhere to nationally revognized recommendintions and stan-
dards for the validity and utility of tests, State newboss
sereeng svstems fave o sesponstbility to review the appro-
priateness of exising sk, wests for additional conditions,
amd nesy seraoning wehnology and modalibes; and

- Adupt skandards for faboratories. health professionals, amd
health cae financng plans based on natienadly recogzed
standasdds and guidelines for follow-uyr, diagnosis, and treat-
mertt

State public heatth agencics, working under legiskitive author-

ity have thir eagoing responsibiity 1o ensume quality and eval-

aade prapgram effort Slates and thelr state pubhic health agencies

‘Shimtd.

— Mantain a newborn screeming svstem that has apprepriate
vt aluation, perfermance mronitoring, and quality assuzanwe
activities from initial scroentng, through Todkew-up, diagae-
siv, treatment, and servicos trowugeh adotescence and adult-
hod:

— Conduct averssght of prageam aperations, includuy those
vatside the pubhic health agency. such as test analysis amd
trackiag, private sector collecion and ransmission of
scroentay data, laboatory qualsty, and the quality of the
diagnostic pracedures and trestment programs at pediate
subspecialty chinics; and

— hamtor and evaluate pragram performance through colles-
non, assembly, analysis, and peposting of data, including
sutconte ovaluations

States and ~tate pubdic healih agens tes shouk implesent maech-

antsras o miorm and ivaive health profisstonals and the

public Fach state should:

— Devajop a program advitery baard that s multidisaptinary.

mvedves pediatricians and other primaty care health profies.

sunals whv provide madical hemes for childeen, pediateic
subspecratists, and has meaningfol representatan o fami-
lies and the gpeneral public: and

D=ty aind implemend pabslic, peofessional, d pareat ed-

ucatien efforts regardimy newborn sorvening.

States arwd state public heaith agencies showld provide sapport

for voordmatien and fstegration of program ackivities, mclud-

g hfoermation and services. This will requiee publie—private,

focterai—shate, anel intrastate parmerddups Saes shouid.

— Use public and private resousces w0 fund demunstration
programs that can serve as @ testing ground for linking
dngtion and services in ways thot improve e newbom
sepeening svstom; and

— Streckire ieragency coordination o masimize msorces
and to tmprove the efficionsy and effectiveness of rewborn
SCRCNENY SPRIOMS.

-

-

-

11, Public Health Agencles Must lovolve Healih

Professionals, Families, and the General Public in the

Development, Operation, and Overstght of Newbarn

Screening Systems

o Phe pedtatiician of primay cae health professiena who, i
parmership with patents, is the source of the chikd's medical
home, should

-

— Fnsure that ali newboms sdmitted to their praciice have
reveived adequate aewborn screentng, and tha appropriate
docupntation of testing s present,

— Foltow pusitive screening results to diagnosis {ie, confirmed
v excluded), including repeated screening and diagmostc
testing:

— Coordinate & seamdess system of Care with pediatric subspe-
cially chistics. dertiary vare comters, and /or community Dasesd
praviders, when a chiid is dagpwsed with 4 disorder
trengh newboerm screenmg:

— Mamtain & conteal record and database contanmyg all perti-
nent medical nformation about the dhild This record
should e accessible to the family and athess involved ia the
child's cave, but confidentiality must be ensured; and

— Assist the familv i anderstandsing the diagnnsis, simproms,
and potentiat implicatons of a diagnosed genetic /metabolic
condition. as wetl as the avaslability of genetic vourseling,
family testing, arx] other family suppoit services

*arents showld reveve nformation ton hehait of their chaldien)
abaut rew oy serevning

= Prespochive parents should receive information about new-
bogn screening durning the prepatal period Pregnant women
shoulsd be made aware of the process and beaefits ol new-
boen screvning wxd their right of refusal before testiag, pref-
erably during a poutine dhind trbmestor prenatal Care visst

— Parent kpowledge should be relofesved after deliveny by
iducational materials and discussion as needed by the n-
fanes pediatrican or primary care health prefessional
and for knowledgeable hospital staff

— Prenatal health care professionals as welt as the infant's
primary care health professionst should be knswledgeable
about thelr stae's newbora screening program through ol-
weationad efforts coordinated by the state’s nowbora seeeen-
ing progeam in comunction with a newborn screening advi-
sory body

Writen decumentation of conseat is not required for the ma-

jority of newborm screening tests, for example. those tosts of

proven validity and adlity

— Parents should always be informed of wsting and have the
OpPOrtunity 1o refuse kesting

— I after discussiens abowt newborn sereening with health
professtonals, paremts refase o have their sewboin tested,
this cefusal should be ducumented mowndny and honared

— 1 a newbarm screeinyg test s investgational or i the pros
cwss of botng developad, the benefibs of pott—mlal risks have
vet to by demonstrated, and ddontiflers are o1 emoved
from the specimen, informed conzent shoutd be chtaned
frem parents and decumented

Studues s&mui(i be perfarmed ko broaden understanding of the

wavs u which communication can be perfermed more offec-

dvedy for the benefit of consumess

— Plotshudics and evaluation sesearch shouid be conduocted 1o
assess the poteatial impact of revised pasental pormission
and informed decision-making policles

— Lach state or 1emon sheutd, with mput from famihes wha
fave chitdsen with special needs aad 7or parent mdormatien
centers, develep and provide fanly educational materials
about newborn sereening

— Fvaluatien of matenals should be ongoing, particaiarly e
cause of the changing demographics of childbearing. cul-
tural changes, and ragid developments i genetic scince.

‘arents have a right to confdentiality and privacy protections
for the medical and genetic intormation in any iypo of newboem
scpeening resubts, Based onnattonally mcognkzed standards and
guidelines, each state should have appropriate policles and
mechanisims i place to ensure famitles” privasy and confiden-
tality Laws to guarintee genedc privacy and proteat against
genotic disceimination should benefit patients adentified by
newboern screening

States and the federal government should induade publle par-

ticipation in modical policy-making. The becretary's Advisory

Committoe on Genetic Testing provides a mechanisn oy pubiic

Pargicipation i gonetic rulu‘}' duvetopment at the fuderal lovel

Fach state should establish and fund o acwborn screening

advisory body with pubhic participation te advise on newborn

sereesning policy developmms.

-— Such an entity should include @ broad range of public advi-
sors representing parents, health professionals, thidparty
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P e, .%ppmpziilh* LUVETARUNIL dgencies and other vone
copned cilizens

e Such an enhiy should be empawered to advise state nfficals
about serecening for paricular conditions based on accepted
standasds and be consultiad about the developmant of re-
Jated state repuiations,

— Such anentity should be involved in the roview pf new tests
under consideration by the sate and in the development of
prlet programs for new s,

— Such an enhbity should be involved in the ongoing evaluation
of all aspedts of the state’s pracess for newborn sceeening
Oversight activities should inclede a review of testing, fol-
low-up, ond tatment efforts; the impact on familivs of
receiving a false-pesitive screoning resslt; and the state’s
provess for handiing consemer input inclading grievances.

HL Public Health Agencies Must Ensure Adequate
Infrastructure apd Polivies for Surveillance and
Research Related to Newbarn Screening,

State Maternal and Child Health (MCHD programs should con-
duict a roview of the newborn sereopng system and ks relation-
shyr to the HRSA MCH Block Grant Performance Measures s
evafuate the quality of data of the newborn screoningsrelated
POTFFRARG MR asares
The federal HOPA should develop Healih Plan Emplover Daty
aned Inkarmation Sot (HEDIS) measines to avalwate the health
plasns” performance within the newbon serosning svstem
A federalty -funded newbhers screontng research agenda shoudd
e outhined that aims by dovelop beiter osbs (neie sensitive.
mare specific, and hess costlve assess the validity and uelity of
mew tevhiologees {eg, 1andem mass spectrometry, DNA-basand
testing. and vther evolving technologiest; amd define appropri-
At uses o resudual bislogie samples for popuiabion-based ne-
search and strveillance
The HR3AS MUHB should provide grants to states to stimnulate
develepment of newborn scrcening informatien systents, with g
o on sewhor screemng systems that are asmecsd o the
medival home, newbornscresning system progess and vuteanie
evaluation, development of standardized data sets, analyses of
vost-eFHcieny mJ effectivencss, and Integration with other
public health data systems. Support for technofogieat innova-
ton tie, new test echnologdesd shoudd inclads these measures
Pediatricians, pediatic subspeaalists, and other health profes-
sionals whe e for children should contebute te newbarn
sepoening shita collection e advance knowladge about health
cutcomes and intervention effeckvenass eofessional assecia-
Hons, the HRSAtunded National Noewborn soreening and Ce-
netios Resource Center. and state newborm screoning programs
should develop strategies to assst health professionals in their
eiftnts to participate v and learn from pewburm soeening
informaticn systems
Pifot studies should be undertaken o demonstnte the safay,
effectivensss, validiy, and climcal wiility of tests for additional
condtivns and new testing modahtios ifermed consent of
parents fs calld For I alk such pilor studies. These studles
mgh be undertaken by individual states, regienal or naton-
widde groups of states, or Birough federal granks provided o
roseared institttions acress the countey.
Fedoral and state public health sgendies, in partnersiup with
healih professionals, families, and seprosentatives of othaiv,
munentty, and otfwr diverse communities shoubd
— Trvelop modet legistation and o regulation that asticulates
policies and procedures rogarding wiilization of unlinked
and tdenfifialle residual samples for rescarch and pablic
heatth susveillance. This process should tieclude review and
consideration of the recent reconunadabons e the Proxtdent
sot forgh by the National Bieothes Advisory L onvssion
(NBAC) for research mvelving haman Bislogical materials;
— Pevelop medel consent forms assd infermational materials
for parental permission tor reteatton and use of newborn
sereenng samypsles,

.

-

-

-

-

-

-
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— Blvelop educattonal materials for parents that inchudes iy
formaiton regardng the stosage and uses of readuat sam-
ples,

e Ogganize collaborative eiforts o develop mintmum stan-
dards for storage and database techaolagy to facilitate ap-
propriate sterage of residual newbom sereening blood sam-
ples at the state tevel; and

- Consider creating g national or multtstate pepulation-based
specimen reseuive for research in whsch consent is ebrained
from the indIviduats feom whom the tissue is obtained Such
a resource could be an alternative o setaining newbom
screening samples for potential wse 1 research

Using mational reconumendations, each State progeam should

develop and implement policivs and procedures for retention of

residudl newborn screemng blood samples that anticulate the
ratonale amd objectives for starage, the intended duration of
storage, whether stozage §s with or without wentifiers, and
gttdelines for use of identifiable and uniinked samples. An
advisory group for newboern screening programs with broad

health professional and family / community epresentation 15 a

valuable mesoucs in developing policies aind procedures and in

reviewing applications for use of wtained samples The advi-
sogy body atsa voubd determine peévrities for use

-

1V. Public Health Agencies Should Ensure Adequate
Financing Mechanisms to Suppori a Newbhorn
Screeping Program

States should ensue adequate financing of all parts of the
newborn screening svstemy sereening, short-term follew.up,
diaymiontic tesiing, comprehensive medical care Areatment, and
evaluaiton of the system. If newbomn screening fees are not
adequate. fumding uf all components of the system could be
avcomplished with other public healdh dollars o by third-party
pavers. Other wies of nowbor screening fees shoutd nat be
commdured untif all of the components of the newbaorn sceeen-
ing e are filly funded

States shoudd take nsponsibility for blending resources avail-
able threugh Tide XEC Medivash, Fitle V (MCH Block Gaanty,
Titke XXI (5tate Chitdren’s Health lnsurance Program) [SCHIPE
and private insurage 1o gUAReY NeCessary coverage and
finanewyg for ail duddron and adolescents with 3 condstion
diagnosed through the nowbom scresing system

State contracts for publich-subsidized third-party insurance
plans that cover chikiren g, Mediontd and SCHIT) should
explicitly require coverage for newborm screening and those
services ankd treatment related to disorders identified by new
bom screcning State contracts also showld require that third-
party pavers ensure access W health care professionabs with
appropeiate pestiateic expertise within the network or through
oetf-nevwark roferrals

States, 0 conperation with health professionals and payers,
shouid put mechanisms s place o identify the third-party
pavess for newborns immediately following isth For example,
allstates should operationaltze the automalic newborn eligibil-
#y requirements under Medicaid and the Health Insurance
Panability and Acrountabifity Act (HIPAA) nowbom coverage
provisons that require infant coverage and prohibis preexsting
condition exclustons for aewboms

Purchasers—puitic and private—should enssre that the bene-
fits package thev pay for meludes the <are and servives defined
by the AAP Scope of Health Care Benefits Statement and the
Counrit of Hegionat Nevworks for Clenclic Sorvices Guidelines,
in the Supplemental Security Income 80 progeam, the federal
government shoukl review the technioal approprinteness of
sndedines, and evaluate the consistency of therr application,
for childres with conditions identifled theough noswborn screens
ng

-

-

-

-

-
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Appendix §

Article - Data Integration and Warehousing: Coordination Between
Newborn Screening and Related Public Health Programs

Southeast Asian Journal of Tropical Medicine and Public Health
2003; 34:563-S68.
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DATA INTEGRATION AND WAREHOUSING: COORDINATION
BETWEEN NEWBORN SCREENING AND RELATED PUBLIC
HEALTH PROGRAMS

Bradford L Therrell It

US Natiopal Newborn Screening and Genetics Resource Center, Austin, Texas 78757, USA. and
Depariment of Pediatrics, University of Texas Health Science Center at San Antonio,
San Antonio. Texas 78229. USA

Abstract, At birth. patient demographic and health information begin to accmmulate in varied

databases.

There are often multiple somrces of the same or similar data. New public health

programs are often created withowt considering data Hukages. Recently, newborn hearing
screening (NHS) programs and inununization programns have virtually ignored the existence of
newhorn dried blood spot (DBS) newborn scrcening databases containing similar demographic
data, creating data duplication in their ‘new” systemns. Some progressive public health departments
are developing data warehounses of basic. recwrrent patient information. and Hnking these
databases to other health program databases where programs and services can benefit from such
linkages. Demographic data warehousing saves time (and money) by eliminating duplicative
data eniry and reducing the chances of data esrors.  While newbom sereening data are usuaily
the Fust data available, they should not be the only data source vonsidered for early data linkage
or for populating a data warehouse. Birth certificate information should also be considered
along with ather data sonrees for infants that may not have received newbom screening or who
may have been born outside of the jurisdiction and not have birth certificate information
locally available. This newbom screening serial munber provides a convenient identification
mumber for use in the DBS program and for linking with other systems. As a minimum, data
linkages showld exist between newborn dried Dlood spot screening. newbom hearing screening,
immumizations. birth certificates and birth defect registries,

INTRODUCTION

At (and sometimes before) birth. patient
demographic and healtl information begis to accmnulate
in varied databases. Even in public health programs that
reside within the same agency, there are ofien multiple
sources of the same or similar data. It {s not unusual for
these databases to exist separated from one anather, often
withow! the responsible parties having knowledge that
other databases containing stinilar elemients exist. Incases
where such knowledge is present, there are often political
or administrative feasons that influeace the creation of
separate data “silos.”” Additionally, new public health
programs are ofien created without considering possible
linkages 1o data with conunon elements that might exist
in another progrant. Sometitnes, persons developing new
public liealth programs may not even think to consider
the existence of databases that conld be useful
supporting the new progran.

For example. in recemt years newbom hearing
screening (NHS) programs and immuuization programs
seeking to develop databases for patient tracking have
virfually 1guored the long time existence of newborn

dried blood spot (DBS) newborn screening databases
containing relevant demographic information eventually
duplicated in their ‘new’ data systems. At a minimum,
all of these programs (NHS, DBS, and immunizations)
llave some basic newborn patient demographic
information in conmmon since all three deal with the
newborn soen after birth. In addition, commeon
demographic elements exist between these three
programs and bir{h certification prograus, anong others.
it is a waste of time and effort when all of these systems
duplicate data fields that could be easily shared if an
overall data integration plan were thoughtfully developed
and implemented.

1n order to decrease duplicative data entry, database
matntenance, and human ervors in data handling, some
progressive public health departients are developing data
warghouses of basic. recurrent patient information. and
linking these databases to othier health program databases
where programs and services can benefit from such knkages.
Thus. in data warehouses, patient demographic data (and
possibly other common data elements} are uploaded from
any one of a munber of possible sowces to resids in a
centrally accessible database (ie the data warchouse)
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potentialty accessible to multiple users, These individual
users (ie other health programs) may have separate
specialized databases and/or software for wiigue progran-
specific purposes separate and apart fiom the data
warehouse. but access to basic patient iformation available
in the data warchouse makes duplicate entry of this
infonmation unnecessary. Demographic data warehousing
not only saves timre (and money) by eliininating duplicative
data entry for programs utilizing i, but it also reduces the
chances of errors within the data since human interactions
with data entry (the largest source of patential ervor) are
niinimized or elinnated.

{n most US newboru screening progrants, the DBS
specimen is collected within the first 1-3 days after birth,
Thus, newhorn screening information is wsually the first
patient demographic data available, even earlier than
official binth certificate mfornation in ntost systeins,
including electronic birth certificate systems. In a data
warehiousing system, therefore, it is logical to construct
the system to take advantage of these carly data. While
newborn screening data are nsually the first data avalable,
they should not be the ounly data sowrce considered for
early data linkage or for populaling a data warchouse,
Birth certificate information should also be considered
along with other data sources for infants that may not
have received newbarn screening, who may ave been
born otitside of the jurisdiction or whose birth certificate
information is not locally available. In any case. it is
prudent to consider the possible linkages of newbom
sereening information with other newborn or child health
programs and birth certificates in ogder to iimprove overall
public health program efficiency and cost effectiveness.

NEWBORN SCREENING SYSTEMS
Newborn diied blood spot screening

In processing DBS newborn screening specimens,
the first step is to obtain blood from the newbomn for the
required testing and submit the specimen with identifying
information to the newborn screening laboratory, Inthe
US. there is a published national standard that describes
this process in detail including: quality assurance steps,
mintmal data 1o be obtained, sampling procedures, and
related processes (Hannon er of, 1997). Newbom
demnographic information is usually printed by hand onto
the collection device. It some electronically advanced
newborn screening/hospital systems. the patient
demographic information ntay be internally downloaded
from admissions records to the facility laboratory or
nursery, the serial number of the DBS collection card and
the date of collection added to the data, and a label printed
and attached to the cotlection card prior to matling. Thus,

o4

the manual step of completing the demographic
infonuation portion of the dried blood collection device
is ehminated, Often, for guality coutrol purposes, a
handwritten ot electronically maintained logbook is also
kept in the newboni mursery or birtling facility laboratory,
into which information tracking the newborn screen is
nraintained including date of sample collection and result
of the testing when it has been completed. Soon after
birth (usually 24-72 hus). a DBS sample is collected,
dried, packaged for shipirent, and sent to the screening
laboratory by mail of courier.

Upon receipt at the festing labosatory, the patient
identifying information is usually keyed into a laboratory
database [or uploaded fiom electronic ransmittal systens.
in more technotogically advanced systems usually linking
on collection device serial nnmber]. the laboratory tests
are performed, the resulls ave recorded, and the testresults
are reported back to the submitting facility and/or to the
pliysician of record. depending on program nules and
regulations. If abnormal or unsatisfactory results ave
obtained. then notification is also given to a follow-up
coordinator responsible for ensuring that confirmatory
disgnostic or repeat testing oceurs, depending on the
urgency of the testing results. This coerdinator may
contact subspecialists for assistance, or i energency
situations. may directly contact the patient’s family.

Newborn heaving screening

In a typical NHS systeny, the newborn demographic
information in the hospital admissions database is
accessed for inpnt into the hearing testing equipment in
the newborn nursery [alternatively, this infonmation
may be obtained directly from the parent(s)]. Testing is
performed and the testing results are recorded in the
patiemt's chart (and may also be stored in a database at
hospital or associated with the testing equipiment). Ifa
second test is required by the testing profocol. then
these test results are also entered inte the patient’s chart
(and database). H further testing is needed. then this
information is usually shared with the parents and
audiological follow-up is recommended (perhaps even
scheduled). In many hospital-based NHS systems, the
hospital is responsible for following up on results of
the confirmatory testing and ensuring that the patient is
aware of any needed intervention services. The process
of obtaining intervention (hearing aids, etc.) may also
be a hospital responsibility, but offen this step in the
system is left to ofhers. If centralized data reposting is
required by the govermment agency overseeing NHS.
then the hospital is responsible for maintaining and
ransferring testing results frow the hospital database
to a central dafa repository.
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potentially accessible to multiple users. These individual
users (ie other healih programs) may have separate
specialized databases andVor software for unique program-
specific purposes separate and apart from the data
warehonse, bt access to basie patient information available
in the data warehouse makes duplicate entry of this
mformation unnecessary. Demographic data warchousing
sot only saves time (and money) by eliminating duplicative
data entry for programs utilizing i, but it also reduces the
chances of errors within the data sitiee himan interactions
with data enhry (the kargest source of patential error) are
minimized or eliminated,

In most US newhorn screening programs. the DBS
specimen is collected within the first 1-3 days after birth,
Thus, newborn screening information is usually the first
patient demographic data available, even eatlier than
official bisth certificate information in most systems,
mchuding electromic birth certificate systems. In a data
warchousing system, therefore, it is logical to consict
the system to take advantage of these early data. While
newbom sereeniyg data are wsually the first data available.
they should not be the only data source considered for
early data linkage or for popnlating a dimta warehouse,
Birth certificate mformation should also be considered
along with other data somces for infants that may not
have received newboru screeniug. who mnay have been
born outside of the jurisdiction or whose birth certificate
information is uot locally available. In any case, it is
prudent to consider the possible linkages of newborn
screening infonmation with other newborn or child health
programs and birth certificates in order fo improve overall
public health program efficiency and cost effectiveness.

NEWBORN SCREENING SYSTEMS
Newborn dried Dlood spot screening

In processing DBS newboin screening specimens,
the first step is o ebtain blood {rom the newborn for the
required testing and subnit the specimen with identifying
information to the newbom screening laboratory. In the
US, there is a published national standard that describes
this process in detail including: quality assurance steps,
minimal data to be obtained, sampling procedures, and
related processes (Hannon ef «f. 1997). Newborn
demographic information is usually printed by hand onto
the collection device. In some electronically advanced
newborn screening/hospital systems. the patient
demographic information may be internally downloaded
from aduissions vecords to the facility laboratory or
nursery. the serial number of the DBS collection card and
the date of collection added to the data. and a label printed
and attached to the collection card prior to mailing. Thus.

od

the manual step of completing the demographic
information portion of the dried blood collection device
is eliminated. Often, for quality control pwrposes, a
handwritten or electronically maintained logbook is also
kept it the newbom wursery or birthing [acility laboratory,
into which information tracking the newborn screen is
mantaimed inchiding date of sample collection and resnlt
of the testing when it has been completed. Soon afler
birth {usually 24-72 hrs), a DBS sample is collected.
dried, packaged for shipment, and sent to (he screening
laboratory by mail or courier.

Upont receipt at the testing laboratory. the patient
identifying information is nsually keyed into a laboratory
database foruploaded from electronic transinittal systens,
i more techuologically advanced systems usually linking
on coliection device serial munber]. the laboratory tests
are performed, the results ave recorded, and the test results
are reported back to the submitting facility and/or to the
physician of record. depending on progam rules and
regulations. If abnormal or unsatisfactory resuls are
obtained. then notification is also given 1o a follow-up
coordinator responsible for ensuring that confimatory
diagnostic or repeat testing occwrs. depending on the
urgency of the testing results.  This coordinator may
contact subspecialists for assistance. or in emergency
situations, may directly contact the patient’s family.

Newbhorn hearing screening

In a typical NHS systen, the newborn demographic
information in the hospital admissions dalabase is
accessed for input into the hearing testing equipment in
the newbom mursery [alternatively, this information
may be obtained directly from the parent(s)]. Testing is
performed and the festing results are recorded in the
patient’s chant {and may also be stored in a database at
hospital or associated with the festing equipment). Ha
second test s required Ly the testing protocol. then
these fest results are also entered into the patient’s chart
{and database). If further testing is needed, then this
information is usually shared with the parents and
andiological follow-up is recominended (perhaps even
scheduled). In many hospital-based NHS systems, the
hospital is responsible for following up ou results of
the coufirmatory testing and ensuring that the patient is
awme of any needed intervestion services. The process
of obtaining intervention (hearing aids. etc.) may also
be a hospital responsibility, but often this step in the
systent is lef! to others. If centralized data reporting is
required by the govermment agency overseeing NHS.
then the hospital is responsible for maintaining and
transferring testing results from the hospital database
te a central data repository.
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Fig 1. Diagram showing one mechanism of integrating newborn hearing screening and
data info au ongoing dried blood spot (DBS) screening program,

Altematively, as an aid to data management and
centralization of the data. some NHS programs have
added a limited number of exira data fields to the DBS
cotlection form so that the heartng screening data can be
recorded and transferred with the DBS data {see Fig ).
In such systems, NHS resubts are recorded on the DBS
collection card. along with the patient's demographic
information, and submitted to the central sewborn
sereening testing laboratory.

Here they are recorded along with the other patient
information and then wansferred to a hearing folow-up
data system, If the hearing results are not available in the
nursery at the time the DBS sample is submitted, a tear
out sheet is usually included as part of the DBS collection
device so that this sheet can Le removed and submitted
lnter atter hearing testing has been completed. The tear
out sheet confains the NBS serial number for linking to
patient's deinographic information and can be color-coded
to aid in recognition. 1n programs where NHS and DBS
follow-up are combined, the data may reside in the same
system, but this 1s not necessary if follow-up and program
evalnation are facilitated Uirough other databases. The
DBS card merely provides a mechanism for transmittting,
data in a tast and efficient way to a cenlral database. The

acldition of NHS data fields on the DBS card also serves as
an educational reminder to hospitals not yet performing
newborn hearing screening. Data submitted in this way.
cover essentiatly all newborms in the jurisdiction and provide
pot only & mechanism to enhance follow-up, but also allow
for a count of patients nol yet receiving NHS services.

DISCUSSION

A unique linking number is often cited as the critical
nrissing element in linking or integrating data systems.
Patient names or other data elements or combination of
data elements have been used for linking, but they are
usually complex and subject to a mumber of different caveats
in order to make them useable. For example, if a name is
used, then the spelling mustbe exact. Some programs have
tried to develop unique linking munbers from selected
information fields in the data. and some have even tried to
create pseudo-social security numbers, based on the
mother’s social secugity munber, but problems have arisen
in the case of multiple bivihs andfor early infant deaths.
The simpler and more effective approach to data linking
hias Leen to provide and use the unique serial numbers
preassigned and preprinted on the DBS newborn screening
collection devices. In addition to providing a progressive

65

47




sequentinl numbering system, ‘smart” DBS serial numbers
can inchude data elements for other program components
mchuding the year in which the cards were ordered and the
birth location (ie the particular state in which the birth
occurred). A check suny character can also be included at
the end of the serial number to enswre the accuracy of the
nuntber when it is entered into a computer system.
Newborn screening collection devices can be manufactured
with multiple serial number stickers printed and attached
to the collection devices, These stickers ean be formatted
with serial numbers and/or barcades. and can be easily
peeled away froni the DBS collection device and attached
1o other paperwork. In this way, the identification number
can be easily appended to other linkage documnents. For
exampte. the Hnking serial number can be affived to the
birth certificate, to the patient’s medical record, andfor to
the tabwilar kisting of patients maintained in the warsery for
newborn screening submission and result record keeping.
Tn cases where newborns receive more than one newborn
screen. the initial screening collection device provides the
permanent fracking nuinber to which all subsequent
specimens from that patient are linked.

In the US. essentially all programs now include a
serial number on the DBS collection device, and many
have it bar coded for guick entry into automated data
systemns. While many programs use the DBS serial sumber
as a means of iracking the patient's cotlection device from
the birthing facility (o the testing laboratory and beyond,
the DBS serial numbsr was oviginally created for use in
inventory management. In inventory management systems,
the serial nmnbers of collection devices shipped to various
birthing facilities are recorded so that the facility can be
eastly identified should its identitication fail to be recorded
on a submitted specimen (eg if a facility loaned some
collection devices to another Facility). In cases where such
an invertory control system is Hnked to the laboratory
data management system, submitter data (uploaded from
the inventory system) cant be automatically supplied to
the data management system at the time the serial number
is entered. Tn this way, the keystrokes necessany 10 type
the submilter’s identity and address can be conserved
during the data entry process, Editing ovemnides can be
provided in data entry soflware so that address changes
can be inade if the subsnitter information on the fonn dufYers
from that contained in the inventory control systenn
Additionally. bar coded serial ambers that include check
sum characters automatically validate the number at data
entry so that bar codes not only speed the entry process
but also improve the accuracy of data entry.

As noted eartier in this teport, the current NHS

environent includes a lrge nunber (approximately 50%)
of newboms with positive hearing screeting tests who do
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not receive confirmatory testing and/or infervention
services. By integrating newbon: hearing results with DBS
newbor screening progras already in place, and by using
existing DBS follow-up systenss as a model, NHS foltow-
up should be able to mprove in effectiveness and efficiency
{American College of Medical Genetics, 2000). Tn NHS
programs the overall data flow is similar to that of DBS
screening. While many NHS programs are organized so
that screening and follow-up responsibilities veside with
the birthing facility. especially in small states and in pilot
programs, the need for improved follow-up, monitoring of
service access and delivery. and centralized program
cvaluation dafa creates a data flow that is operatiorally
simitarto that of DBS programs. Thus, it seems reasonable
to considerusing the DBS collection device as amechatism
for ransmitting NHS data to a central database utilizing
the data capturing processes already inplace in an existing
DBS programn.  hudeed. some state NHS programs have
already mken advantage of this mechanism for data
transiittal. Currently, data fields for NHS information
are included on the DBS collection devices in: Delaware,
Maryland. Michigan, Minuesota. Mississippi, Missoui,
Nevada. Oklahowna, Oregon. Termessee, Washington, and
Wisconsit. Basic information such as type of test and
test vesults can be easily added to most coilection forms
using 1-digit coded responses. and eniry of these data
have litile impact on the data entiy workload. Fer example,
mininial data may include recording a coded response for
whether a test was performed, the hearing results for each
ear, andfor the equipment used for testing. While
nrodification of an existing DBS data system to
accommodate added data fields is often required. the
modifications are usually straightforward, easily
accommodated, and advantageous to the overall screening
systent. At least oue state, Utaly, has initiated data linking/
integration using the birth certificate as the primary data
source to which all programs link, but utilizing the DBS
serial number as the unique linking number, While the
experiences thus far in Utah have been positive, in some
states where a provision for recording the DBS serial
number on the birth centificate exists, completion of this
data fleld has not been required, and therefore its potential
for linking has been limited because the field is often lefl
blauk.

The patient demographic information required for
newbom hearing folfow-up is similar to that required for
routine DBS follow-up. The minimal data elements
suggested for DBS newbom sereening are specified in a
irational standard (now in its fourth revision) and are limited
to the essential data elements needed for ideitifying patients
comsidered at risk as a result of screening (Hannon of .
1997). Already captured in miost DBS databases are: infant’s
name. address. phone munber. physician of record.
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Fig 2. Diagram of newbora screening data flow using the warehousing concept and finkages with vital records as a
means of ensuring that all newborms recetve Loth a newborm screen and a birth certificate.

physician’s phone number. ete. By lomting the infonmation
caprured on all patients to essential elements, the mass of
population data entered into the data system 15 puninized.
Case specific mformanon on the small mumber of patients
with abnormal test results can be obtawied as part of the
follow-up process. Lumting the case specific data m this
way adds to the overall efficiency of the dara collection/data
entry part of screetning by leaving non-cntical mformation
to be obtained only on the less than 1% of patients for
whom i 1s needed. Thus, fos example, addstional dataelements

specific to heanng Joss can be recorded i 3 case management
database {or other appropriate file), n a process sinulas to
that generally employed in the DBS newbom screening
foltow-up. Incases where a screenming program may wish to
monitor data an risk factors, additional data elements could
be added to the DBS form. However, care must be taken fo
ensuse that the information anticipated from added dara 5

sabid arl nsefil, since data entry expenses wili be mcreased
by any additional information that must be mput. Overall,
the logistics of recording NHS results on the DBS fonm at
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the newbom mtusery may be wore complex than a stand-
alone system for NHS, i data transfer between the
screening systems ¢an be nianaged by most hospitals with
little additional effort, and he system savings in reducing
cuplication of effort is cost beneficial,

Timely information avatlable from DBS and NHS
carly screening can also provide demographic information
that counid be usefid for databases associated with birth
certificates, childhoed immunization prograins and birth
defects registries, among others. I newbom screening
data are not used to populate the birth certificate
database, they can still be used altematively as a quality
control check to ensure that birth certificates exist for
each newbormn receiving a newborn screening test (see
Fig 2). Reverse validation may also be beuneficial in
assuring that each recorded birth has received an
appropriate newhom screening test (although programs
should Le sensitive to the faci that binth certificate
wformation is not collected to be used punitively).

A truly comprehensive data warchousing system
would theoretically include mechanisms for integrating
initia} patient information from any progian that way
have tie data available, whether or not it originated in the
pewbon screetiing program (see Fig 3). Thus, for example,
if a child was to be given an immunization. an inquiry of
the warehouse should indicate whether or not there was
basic demographic information available, and additionalty
whether or not there was an hinnusization history. It
demographic data were missing. then they would be input
at that time and would be available for fisture inquiries,
whetlier or not the inguiry originated wilth the
inmunization program.

Tt the typical birthing facility billing {and tracking}
systenl. demographic information on the newborn is
available ahmost immediately following the birth
(technically a new hospital adinission), and this information
is available to hospital personnel in both the nursery and
the hospital laboratory through intemal conmmnunication
pathways. This information has the potential to form tie
nuelens of a patient informaiion data record from which
basic patient infornation can be accessed and extiacted as
health-related encounters occur within the hospital.
Therefore, these data offer the potential for uploading
pertinent patient information so the DBS request card. the
NHS data fortn and the birth certificate. Even though most
hospitals now have electronic ditabases of newborn
denographic information, and could share this infonmation
electronically within the hospital, it is still the practice
most birthing facilities to manually record patient

68

information on the newbom DBS screening coltection device
or other patient records, Additionally, many facilities also
keep manual tracking records of DBS specinien submissions
in order to ensure that results are received on all newboms
transiting the newbom nursery.

Birthing facilities maintain a supply of DBS collection
cards. and in almost every state, the DBS collection card
contains a preprinted vnique sertal munber defined by the
state newborn screening progran, primearily for inventory
purposes and patient tracking within the system. This
serial number provicdes a convenient identification nmnber
for use not only it the DBS program, bul also for patient
linking to othey systems. It is usually the case. that other
health program data systems also have identification
numbers that could be used in such a lnking system or
data warchousing system. but since the DBS serial number
is the first one fo be used chivonalogicaily, and since i can
exist as multiple preprinted labels that could be peeled off
the DBS card and aftixed 1o other patient records. if seetns
to be a simple solution (o the problem of an identifier that
can link systemns o the patient.

While to some it may be appealing 1o develop new
programs from the ground up without interference from
outside influences, it is tusuably the case that new programs
can benefit from the experiences of older programs. Thisis
particularly true of data systems in which there has
historically beena rapid change in data teclmology resulting
in systems modifications that are expensive and complex.
The experiences of *old™ data systems such as those
associated with DBS newborn scicening provide a wealth
af development experience, and the opportunities {or linkage
and “exploitation’ by other health systems with similar data
needs should not be overlooked, Tt is incumbent on all
pullic health programs to continue to explore ways in which
data duplication can be minimized witl: consequent savings
in funds previously used for data entry so that health monies
cat be better utilized for service delivery.
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Abstract

Newborn screening is a compilex process that has
high-stakes health impfications and reguires rapid
and effective commumication between many peaple
and organizattons. Curremily, each state progran has
its own method of reporiing vesults, with wide
varfation in conten! and formar  Pedintric care
providers veceive veports by mail, emall, fax or
telophone, depending on whether the results are
normal or abnormal. This process Is slow and prone
to ervors, which can lead fo delays in weament.
Mulriple agencies worked together to create national
guidonce for reporting newborn Screeming results
with HL7 messages that contain a prescribed set of
LOINC and SNOMED CT codes, report quantitative
tast vesults, and nse standardized units of measura,
Several states are already implemeuting  1his
guidance If the guidaice Is wsed nationafly, office
practice systems could capture NBS vesults wore
efficiomiy i EHRs, and regional and national
registries conid betror anahze aggregare results to
facilitate further research for these rare conditions

Intreduction

Newborn screening (NBS) 15 a vital process that
identifies apparently healthy infants with senouns
mechcal conditions 50 they can be treated before they
suffer sigmficant morbadity or mortabty. NBS
mcludes both dried blood spot (DBS) and heanng
tests. Most NBS conditions are rare and comparing
data across sfafes 15 NECESSATY {0 OPHNUZE screening
protocels and assess screening outcomes. Until this
project began. there was no standard for reporting
NBS results. and therefore no way to efficiently
wansmit data to pediawie care providers. or to rehably
compare of pool data across states. In this report we
describe a standard way 1o deliver newborn screening
results 1 & Health Level Seven (HL7) message.

Background

In the United States, NBS programs are operated by
fifty states plus the District of Columbia, certam U5,
terntories and the mulitary. Almost all of the
programs test for the 29 core conditions defined by
the Recommended Uniform Screeming Panel of the
Secretary’s  Advisory Commuttee on  Hertable
Disorders in Newborns and Cluldren! Many also
screen for various addional conditions. Most
programs recommend DBS screening at 2448 hours
after birth, and hearing screening at least 24 hours
after birth but before hespital discharge. Nine states
require. aund others recommend. 2 repeat DBS screen
at ane to two weeks of age such that about 25% of
US newboms receive hwo screens. The newborn's
blood 15 obtained by heel stick. and collected on
special filter paper attached fo a coliection card that
includes questions (“card variables™) about the
newborn  and mother. Metabolic, hematelogic.
endocrine and other abrormahties are screened using
vanious fests on the DBS. Congemial heanng loss 1
screened by physiologic measures.

Proprams differ not only 11 the number of conditions
screened. bur also in how the results are reported.
Each progiam wuses its own local non-standard codes
for tests and results, Some programs repost only
qualitabive miterpretations of results (‘normal™). while
others use vanous combinations of narratve,
qualitative  and  quanhtative  feporting.  Even
quantitative results can vary - some programs report
numeric values, white others resule ranges {(e.g. 2.3
5. <10 or 5-7} or perceniiles, Some programs repor!
results for individual conditions or the mdividual test
measure, wiile others group results based on disorder
categories, with some vanations in grouping among
states  (e.g.  amine acids, famy  aads  and
acylcamitines). Given all of this variabiliry, it is vesy
difficult for office practice system developers to
capture NBS results efficiently e electromsc health
records (EHRs), and for segional or natonal
tegistries to collect and analyze NBS mformation.
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NBS programs reporf posive DBS results o
pediairic care providers by phone due te the urgemt
need for follow up and weatment. Currently, most
NBS programs use postal mal to send normal NBS
reports to the biwthing facihty or pediatric care
provider designated when the baby 15 screened:
however, the provider who sees the baby m the
hospital 1s often not the same one that follows the
baby long-term. Some states do not send negauve
results as timely as they could. wiich can cause
confusion and delay. In one survey of pediatncians,
26% reported they were not routinely notified of the
screen-negative results. When asked hypothefically of
they would actively track down NBS results for a 2-
week-old infant with a normal exam. 28% reported
they would not exther because they assumed "no
news is good news,” the state does a good job, or a
combmnatnon of “the mfant 15 healthy and lack of
report implies the fest results were neganve™
Although a few states provide websifes or antomated
vosce response systems where physicians can obtam
screening results.? tracking down newbom screening
results can require many attempts per baby. wiich 1
a burden on the office staff.

Newborn Dtearmg screenmg results are hospital-
based. not laboratory-based. The mechamsm for
reporting hearing screening results depends on the
jurisdiction and, in some cases, hospital-level policy
and procedures. Hospiials can communicate hearing
screemng resubs in vanous formats to stakeholders
such as the fanuly. the state Early Hearing Detection
and Intervention (EHDI) program, and audiologists.
This non-umformty of communications processes 15
one barrier to effective heanng screenmg follow-up.

Methods

Our goal was to develop a template that could carry
the DBS screemng restilts and accommodate state
variations in hearing screening and reporting styles.
We used a hierarchy of nested Logical Observation
Identifiers Names and Codes (LOINCEY panels to
create this template. following an approach that has
been successtul for many other complex LOINC data
capture processes’ This approach provides a way to
organize variables in a nested structure with their
associnted  attnbutes:  data  fype, cardinahity
UCUME® units of measure (for numeric vagables),
answer lists (for categorical variables). descrrptions

# luchding HL7 clinital genanuic reportmg. many luge and conplex
Aedizare forme (QASIS. MOS. CARE). HEDIS qrolivy measures.
Lahoratosy leit panels and standardized sesearch mranwensants (FrerX 2d
FROMSM

& Cudinatity specifie: whethes the feld 1+ requised, and wliethe: you ez
have naltupie 1epeated vaives,

and help messages. The contents of thus structure can
be mapped to an HL7 message with each LOINC
code and 1ts corresponding test value carried m one
OBX (observation result) segment within the HL7
message. Nesting can be reflected in the message by
meorperating an OBR {(observation request) segment
for each node 1 the hterarchy.

The nformation in 2 LOINC panel can be
represented by three relational database tables. Oue
table carries a record for each LOINC term used n
the panel with all of that tenn’s attnbutes. The
second deseribes the relationship of a nested LOINC
panel to its observaton codes ns a erarchy. Each
record in the second table contains a link to a parent
LOINC term in the first table and other attributes that
vary for a given LOINC term across panels. The thrd
table contains answer lists for all of the categoncal
questions m the panel.

We designed an all-mclusive LOINC NBS panel -
called the American Health Information Community
(AHIC) Newbom screening panel — based on the
above structure so that a grven NBS program <an
select the varables it needs for reporting conditions
screened. Therefore. different states can include
different subsets of tests 1 their test reports, but any
result for a test that 15 the same across more than one
state will be reported using the same LOINC code
the same format.

The U.S. Department of Health and Human Services
Office of the National Coordinator for Health IT
{ONC) obtained and analyzed DBS cards from all
U.S. NBS DBS programs, and we developed a
condensed set of questions and answer lists that
covered the content represented in these cards. Thus
standardized  content  included  demographic
information (such as baby and mother's name and
contact information — which go into the HL7 Paneny
Identification (PID) and Next of Km (NK1) segments
respactively), as well as birth histery information that
laboratories and clinicians may use to nterpret and
analyze screening results (such as ustory of bloed
transfusion or anhbiotic administration prior to
specunen  collection). We worked with  many
orgamzations and individuaks to develop and refine
the answer lists for card variables, overall screening
impressions, hearing loss risk mdicators, hemoglobin
disorders and more.

The Centers for Disease Control and Prevention’s
(CDC) EBDI Program helped develop 2 single set of
LOINC answer codes for hearing screening
methodology. results, and hearing loss risk indicators.
A LOINC answer list includes atl of the hearing loss
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risk indicators identified by the Joint Conunittee on
Infant Hearing (JCIH) 2007 Recommendations.* In an
HEL7 message, a single LOINC code for “hearing loss
risk mdicators” can repeat 43 necessary ICIoss many
HL7 OBX segments to carry wformahon abowt
multiple nisk factors. When no rnisk factors are
identified. a smigle OBX segment should be nsed with
the answer code for “None.”

The National Library of Medicine {NLM) also
worked with the {DC National Center for Health
Statistics Division of Vil Stanstics to create LOINC
codes and coresponding answer lists for several card
vasiables that reflect information contained i the
2003 revisions of the U.S, Standard Certificate of
Eive Burth, These variables include date of bisth, tune
of birth, obstetric esttmation of gestauonal age and
mother’s education. Everything we did was reviewed
and refined via feedback from many NBS experts and
agencies as well as input during a formal Health
Fiformation Technology Standards Panel {(HITSP)
public comment period.

Regensirref Institute assigned to all of the vanables a
untque LOINC  code. units of measuse, and
cardmality as appropniate. For categorical varbles,
we defined formal answer lLists and assipned each
answer a placeholder LOINC answer code. We also
included SNOMED CT codes (with permission from
the International Health Terminelogy Standards
Development Organisation} where avaifable for the
answers that represent the condittons. and. as they
become avatlable. we wiil add new SNOMED CT
codes to other answer hists to facilitate uvniversal
interpretation.

The Intenm Final Rule on Health Information
Technology specified that electronic  laboratory
reports be transnutted as HL7 2.5.1 messages.” The
AHIC Personahized Healthcare Workgroup's NBS
Subgroup. with special help from the American
College of Medical Genetics (ACMG). HRSA. the
CDC EHBDI Program. and the Nanonal Newborn
Screening and Genetics Resource Cenrer (NNSGRC).
developed msial tables of NBS conditions screened
m auy state, associated measurements. and condition

details.?

Fiaally. NLM woiked with the Health Resovrces and
Services Admmstratron (HRSA) to develop gurdance
specifymg how to construet HLT newbosn sereening
messages using ihe codes in the LOINC NBS panel.
and developed an annotated example HL7 message as
an embodiment of that gmdance. This gdance
harmonizes with the Public Health Informatics
Institute Implementation Guide ® which focuses more

on the administrative HL7 sepments (e.g. MSH, PID,
NK1), whereas this project focuses on detailed codes
for the results "payload.”

Beyond the organizations mentioned above. the effort
to produce a standard NBS message also required the
expertsse and guidance of the HITSP Population
Perspective  Techmical Conunitiee. lab  system
vendors. and state NBS programs (herring and DBS).

Results

The LOMNC NBS panel includes a total of 219
LOINC codes ncluding 18 panel codes {used 10
group LOINC codes)., 153 codes representing
measured results or caleulations and 30 codes for
reporting interpretations of, or comments/discussion
about. NBS results, In addition to individual analyte
measurements and interpretations. the LOINC NBS
panel contains summiary interprefations {Figure 1)
and card vanables. The spenification provides coded
OBX segments for transnutting comments. mstead of
note (NTE} segments. Three of the sunnmary
variables {overall interpretation, reason for lab test in
dried blood spot, and sample quality of dried blood
spot) have specific answer lists, which are based on
recommended practices and federal reporting
standards, and each answer has its own LOINC
answer code (Figure 2),

LOINC code  LODNC Mane of varizhle {quesnion) RO Cady Daa
ER
57128 Newboom Screening Report sunmnnypamel R b
377213 Rezicn forfab testin Dmed bload spet R {1 CE
bR Y R Saople quahity 1 Driad blood spot R 11 «(F
9307 Newbom seieening veport — averali R 11 (E
Interpretation
$711).8 Newborm conduzions with posttive R ta (E

watkers fldenifier] in Daied blood spoz

Figure 1. Excerpt of the LOINC luerarchy showing codes
and awribuces {requiredoptional, cardinahity and data type)
for four of the eight vamables in the Newbom Screening
Report summary panel.

BEQ = Anwer SNOMED LT Leode LAcode

11 GAC) THLTHAS EAT2493.%
12 GA-{maty 76175005 LAi24942
23 GA-2 22856006 LAINSED
14 HCY 24308003 LAl24%6.8
B3 HHH 30287008 LALT-S
i His 124628003 EAIMGSH
37 G 125611007 LAI248%2
33 H-FHE 635328007 EA}ISGR7

Figuve 2. Answer list excerpt for “Conditions tested for in
this newborn screening study.” with sequence numbers,
SNOMED CT and LOINC answer codes.

The LOINC NBS panel also inchudes 12 card
vanables (e.g. state of ongn. date of birth, time of
birth, birthweight, and unique senal nuwmber of
current sample), with individual answer lists for the
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categorical vanables (binth plurahty, cliical events
that affect newborn screen interpretation. heanmg loss
risk indicators, and mother's education). The full
LOINC NBS panel 15 most easily reviewed by
downloading the PDF from hip:/newbornscreening
codes.nlmnih. govinb/serconstrucingNB SHL Tmessa
ges’. You can also abtain a spreadsheet version from
the same web site,

The LOINC NBS panel can acconunodate NBS
results from all of the 7.8, NBS programs. It
specifies the codes for an NBS HL7 message. To
show how these codes toad inte such a message. we
created an annotated example HL7 v2.51 NBS
message.” The example message includes segments
for reporting NBS data including all of the card
varables and sununary reports, and some of the
conditson impressions amd quantitatrve results. There
are at least four potential destmations for newbom
screemung result messages: 1) the binh hospital, 2) the
plrysician responsible for the mfamt’s on-gomg care.
1) the state NBS and state EHDI programs andior
public health department, and 4} nanonal andior
regional registries of NBS data. The message was
dessgned 1o be used to send data to all such recipients
with  tailorng  where  needed.  eg. removing
wdentifving data before sending to central regisiries.

The 50-plus NBS DBS programs are served Ly some
36 NBS laboratortes. and there are only a few mam
commercial iformation system vendors, plus some
mternal state computer information departments.
Because the numbers of mvolved organizations are
linuted, relative to other health mformation exchange
confexts, rapwd adoption of this  standardized
HRSANLM approach to NBS results messaging is
posstble. Indeed 15 months after the AHIC report to
the HHS Secretary,! three major NBS lab system
vendors (Natus/Neomelrics, PerkmFBhmer and Oz
Systems) can demonsirale early versions of HL7Y
messages that meet this specification. and at least one
laboratory s already sending NBS HL7 messages
(Figure 3).

08x| 26158121 [94-37Fiyroving LN! {221 384 Jugfolr
mycrogram/decdtar*UCURS | »5.0 ug/dLf H [F §1]200703313050

08x[27]5N154084-9 Galactose LN | | A E.94 [mg/din
mrligramddenliter ICUML< 34 mgfal{ L 1|F | 1200703315304

09X |28{5N133268-2"G=lactose 1 phozphate uridyl transferase it} |
i S elHb P units fzram Ho ULUN I, me Present] || |F
12097033 10504

0Bx%| 29}CE|54103-2"Hemogichn Pattern Ll | [LALIS74.5 HB F A
fnormal*LHELEE|§F §11200704031215

Figure 3. Excerpt from pretotype Pemnsylvania HL7
message. being developed by PerlunE Imer and Oz Systents.

Discussion

The HRSA/NLM HL7 message gutdance provides a
wntform way to communicate newbem screening
results 11 a  computer-understandable form. As
hospitals and office practice EHR systems adopt this
gmdance. they will solve come of the current
problems  with  reporting NBS  results.  Most
commercial EHRs already come equipped with HL7Y
inbound  interfaces, and the Standards  and
Cerification Critenia Interim Final Rule requures the
support of LOINC and encourages the use of
SNOMED CT in laboratory messages to meet the
definition of meaningfl use.’! The Centers for
Medicare and Medicaid Services is also considering
expanding the Medicaid EHR 1mcentive programs (o
include NBS documentation as a pediatric clinical
quality measure.t® If all U.S. NBS Ilaboratornies
adopted the standard described here. EHRs could be
designed 10 accept these messages out of the box,
with no peed to mdnadually map and customize what
would otherwise be large differences in NBS
reporting formats, by state.

Some regional health information exchanges provide
web-based report delwvery systems that accept lab
results messages from many sources (e.g. liospital
laboratory, stand-alone radiclogy services) and
deliver them in a unifonm format to physician offices.
Such systems. which provide another vehicle to
deliver NBS results to care providers, already aperate
in Indiana. parts of Ohwo, and Ontario, Canada
{¢CHN). Kentucky is developing 2 statewide health
informanon exchange that will use HL7 messages to
provide NBS results as its inangural effort,

Having a standard message will also make 1t ¢asier to
collect regional and national data. Many of the
conditions are extremely rare, with mcidences of 1 in
100,000 births, Therefore, pooled data for all
newborns screened are needed to study the effects of
NBS follow-up programs and potential health
interventions. These collections should comam
quannbtative resalts for negatives as well as posstives.
With such collections of auantiative dara,
researchers can improve screemng methods and
reduce false positive rates.

There have been differences of opunon m the NBS
conununity about reporting numerical results as well
as interpretations fo pediatric care prowviders when
screentng tests are positve for 2 given condstion. We
support  reporting  numerical  screening  results
whenever they can be reliably reported as the result
of a standardized process. “Less than” or "greater
than” results should only be reported when specific
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results are outside of the analytical range of the
measorement. In the case of tests that produce non-
numeric results, such as hemoglobmopathy screening
aid DNA mutation analysss, the specific henloglobin
or mufation observed should be reported as opposed
to a qualitative mterpretation such as “positive.” If
cut-offs are obtatned by evaluating percentiles rather
than  averages of analyte concentrations the
limitattons of that approach should be explained

Discussions with local pediatricians suggest that they
“tend to prefer qualitative reporung for negative NBS
results because they are quick to read and digest. On
the other hand, they prefer to get nunerical values for
the positives derived from quanttative measures,
because the numencal values cue them to the
likelthood that the posttive 15 a true posttive. needing
close follow-up. Having the munencal results also
makes it easter to discuss the resulbts with the family.

Though challenges  remain  ~  meluding  the
unavailability of the follow-up physician’s name at
the tume of mihal screening and a lack of electronic
and awtomated hakages to vil records (and other
systems that could help assure that alf infants are
tested and recenve appropnate follow up) —~ we are
encouraged that standardized NBS messaging i
bemg embraced so rapsdly. This early success is
testtmony to the great cooperation among many
organtzations in the NBS community and their keen
interest i the health of newboms.

Disclaimer

The findings and conclusions m this paper are those
of the authors and do not necessarily represent the
offical posiion of the CDC, HRSA, NIH, NLM, or
the Depariment of Health and Human Services.
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